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ABSTRACT 
ABSTRACT 
Flood hazard being most notorious of any other 
type of natural hazard is responsible for posing 
serious challenge to the natural as well as socio-
economic environment of the region. Floods have 
devastating effects on human habitat and activities 
like agriculture/ industry and settlement/ and at times 
cause loss of lives and materials. Still the flood 
prone areas of the river valleys of the world are the 
most habited parts of the world. The phenomena of 
floods is not new, but it is felt more now as there 
is rapid increase in population and in the all round 
activities which put pressure on land. It has existed 
from time immemorial . 
Uttar Pradesh is one of the three major flood 
prone states of India, the other two being Bihar and 
West-Bengal. The damages caused by floods in Utcar 
Pradesh during the past fifteen years from 1975 to 1989 
were m,ax imum in 1983 amounting to Rs. 24,599.7 million, 
the highest for any year in memory. As many as 3,275 
human IJves were lost and 153 ,-086 catties perished. 
The study region or the state of Uttar Pradesh 
is situated in northern part of India between 23°52'N 
and 31''28'N latitudes and 77°04'E and 84°38'E 
11 
longitudes. The state forms an international boundary 
with Tibet and Nepal. On the east it is bounded by 
Bihar on the South by Madhya Pradesh and on the 
northwest and west by the states of Himachal 
Pradesh, Haryana, Rajasthan and Delhi. Uttar Pradesh 
is divided into sixty three districts according to 1990 
records and had a total population of 11,08,52,103 
persons in 1990 according to figures collected by 
Ministry of Information and Broadcasting, Government 
of India. The state accounts for twenty four per cent 
of the total flooded area in the country and about 
twenty three per cent of the total damages occuring 
from floods in the country. The eastern half of the 
state is more vulnerable wherein some area gets 
affected by floods almost every year. The eastern 
districts are most severely affected by the floods. 
The rivers which cause damage are the Ghaghara, Sarda, 
Gandak, Rapti, Gomati, Yamuna and Ganga. The problem 
of drainage congestion is also found in the western 
and northwestern districts of Uttar Pradesh. Since the 
state is highly flood prone and more often affected 
by floods, it has been selected for special study to 
look for the causes, extent damages of floods and to 
find measures to control them. 
The thesis is presented in eight chapters of 
which the first one introduces the physical setting 
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of Uttar Pradesh, by describing its structure and 
relief, drainage, climate, soils and physical 
divisions. Structurally Uttar Pradesh is a part of Indo-
Ganga Plain formed of alluvium filled asymmetrically 
in the Indo-Ganga trough. The deposits are continuous 
and conformable series of fluviatile and sub-aerial 
deposits, mainly composed of unconsolidated beds of 
clay, sand, gravel and their mixture in varying 
proportions. The depth of alluvium is estimated between 
2000 to 6000 metres by various authors. An almost 
imperceptible change in elevation and uniform surface 
material are the two noteworthy features in the 
physiognomy of the region. The Khadar, the bhangar and 
the gravels are the only variants accc^-ding to their 
location and age in almost homogenous deposit. The 
silt, clay and sand particles of the Khadar are renewed 
annually and occupy the riverine tracts, while the 
bhanger makes the interfluvial zone above the general 
flood limits and gravels of the Tarai and Bhabar zone 
are the loosely set sediments ranging from fine silt 
or clay particles to coarse sands, pebbles and even 
boulders and spread haphazardly in the zone of the 
break-in slope at .the foot of the Siwaliks. About one 
sixth of the state is occupied by the Himalaya with 
3000 metres and above while Siwaliks have a height 
between 300 metres and 600 metres. The remaining part 
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of the state consists of plains with a relief of 150 
metres and below. The uplands in southern part of the 
state have a relief of 150 to 300 metres. 
The state is divided into four physical 
regions/ viz. the hill areas in the north along the 
Himalaya or the montane tract/ a submontane tract 
comprising of Bhabar and Tarai/ the Yamuna Ganga Plain 
with fertile alluvial soil and the hill plateau region 
lying to the south of Ganga plain or the trans^Yamuna 
tract. 
In the plain region of almost uniform 
topography; the soils are by and large homogeneous. 
The alluvial soils in places have the usar and bhur 
deposits which depending on the drainage conditions 
mechanical and chemical constituents and climatic 
characteristic are found in different parts. Because 
of slight changes/ the soils of Uttar Pradesh are 
grouped into seven types as Hill soil/ Bhabar soil, 
Tarai soil/ Alluvial soil / Vindhyan soil/ Bundelkhand 
soil and Aravalli soil. 
Rivers with their tributaries are the main 
channels of drainage. The north and - northeast and 
northwest of the state is drained by the river Ganga 
and Yamuna and their tributaries. River Yamuna itself 
is a major tributary of river Ganga. The other 
tributaries of the Ganga are the Ghaghara/ the Sarju, 
the Sarda, the Rapti/ the Gomati and the Ramganga. 
In the southwest and south the drainage is through the 
rivers Chambal/ Sindh/ Betwa/ Ken and Son all these 
join the river Yamuna or the Ganga. The Himalayan 
rivers are perennial in nature and carry waters from 
snow melt and monsoon rainfall. These rivers also carry 
detritus and deposit them when they are not able to 
carry it. It is possible to recognize five drainage 
basins in Uttar Pradesh/ viz. the Ganga basin/ Yamuna 
basin/ Ghaghara basin/ Gomati basin and Ramganga 
basin. 
In Uttar Pradesh/ climate is very much 
influenced by its nearness to the Himalaya. The mean 
annual temperature in plains varies from 25°C to 26°C. 
In the foot—hills and hills of Uttar Pradesh/ the mean 
annual temperature is about 13.3°C. The temperature 
decrease as the latitudes increase. It experiences a 
typical monsoon type of climate. The average annual 
rainfall of Uttar Pradesh varies from 839 mm to 889 
mm. Generally the rainfall decreases from east to west 
and north to south. Surplus amount of water is received 
during the rainy season and more particularly in the 
months of August and September. Altogether the state 
has a cold weather season from November to February, 
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a hot weather season from March to mid-June and a 
season of general rains and retreating monsoons from 
mid-June to October. 
The second chapter presents the occurrence of 
floods in a historical perspective. The evidences of 
several floods occurring in Ganga Plain are found in 
literatures of ancient and medieval times. Old Sanskrit 
literatures, the Puranas and Mahabharat / also give such 
evidences. The oldest systematic record in connection 
with flood occurrences was available only after 1872 
flood, which caused great damage to the study region. 
The notable floods of 19th century are of 1894 and 
1898, while in the 20th century the s.tudy region had 
witnessed extensive floods in 1910, 1924, 1926, 1938, 
1948, 1955, 1971, 1973, 1978, 1980, 1982, 1983, 1985, 
1986 and 1988. The floods of 1983 were the worst in 
respect of damages caused. The frequency of flood has 
increased significantly from 1954 onwards due to man's 
interference with his natural environment. 
Chapter three relates to the causes and pattern 
of floods in the study region. Floods result from 
natural as well as human factors. In fact human factors 
intensify the severity of floods. The Himalayan rivers 
stand out as a separate class with floods occurring 
almost every year. The reason for it is heavy rainfall 
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in the Himalaya/ steep slopes of the rivers before they 
debouch into the plains and also absence of easy 
outflow facilities. Each river system has its own 
characteristic periods and cause of flooding. 
All the river basins are pron = to floods in 
view of the extreme variability of the monsoons. A very 
remarkable cause of floods in these rivers is acute 
kink in the longitudinal profile at the junction of 
two contrasting slopes of steep mountains and flat 
plains. Then almost all the rivers have only one common 
exit i.e. the river Ganga. During the rainy season the 
already swollen main river receives waters from its 
tributaries and over flows. An important feature of 
rainfall over the state is its great concentration in 
short period of the year. The problem creeps up as the 
ground gets wet and does not reduce run-off by soaking 
and also the evaporation is less due to high humidity 
and cloudiness. All these conditions favour floods. 
Then meanders greatly retard the velocity of the- stream 
by interlocking spurs formed in between the curves, 
so the discharge gets constricted and water overflows 
on to the plains. Yet another problem is that Himalayan 
rivers are subject to occasional catastrophic floods 
due to landslides in. their upper course on the steep 
mountains. Beside physical factors, human factors 
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further contribute to the rivers propensity for flood. 
It is a fact that ruthless destruction of forests has 
led to increase in floods. Unregulated explosion of 
settlements in flood-plains also gives rise to flood 
damages. 
The time of flood occurrence is directly 
related to the outburst of the monsoons/ which usually 
fluctuates in time. Floods mostly occur around August 
and September. On the basis of duration of floods/ the 
region is divided into three flood zoneS/ viz. high 
duration zonei medium flood zone and low flood zone. 
The magnitude of flood varies from river to river and 
also from year to year. On the basis of nature of 
flooding the flood prone area is divided into flash 
flood and normal flood areas. Flash floods are due to 
failure of dams and embankments/ the time lag is short 
and as it is sudden/ more lives and property is lost 
while in normal floods warning can be made as water 
swells up slowly. But it is observed that by , passage 
of time there is increase in intensity/ frequency and 
magnitude of floods simply because of man's 
interference with nature. 
Chapter four refers to perception and 
management of flood hazard. The response by the 
occupants indicates perception of the floods. The study 
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revealed that majority of people perceivve floods as 
hazard. The perception of flood magnitude for future 
varies for different intensity zones. There are also 
differences between the levels of affinity for the 
flood plain especially according to occupants, which 
indicates that none-cultivators have less affinity to 
the flood plain. As regards perception towards 
advantage and disadvantage of floods, people do not 
have clear picture, and same is the case of health and 
diseases. But on the whole everyone is aware about the 
floods. 
Management of floods deals with the way 
occupants have adjusted to this hazard and the way 
they abated with it. The various methods followed by 
the occupants to adjust with flood hazard are simply 
based on experience, trial and error. Adjustment to 
floods are either economic or social. Economic 
adjustments differ according to the intensity of flood. 
The occupants have evolved methods of farming in case 
of agriculture which can cope with the situation of 
floods. After trying various crop combinations it was 
found that paddy and jowar can resist floods to a great 
extent. Land is not devoted to crops in the Kharif 
season owing to impending floods, but on the other hand 
as the floods leave a layer of fertile soil, maximum 
area is devoted to rabi crops like wheat/ gram, 
barley/ peas etc. As for livestock people cope with 
the problem by selling off catties during flood times 
or by sending them to safer places. Fishing is 
practised on large scale in flood prone areas. Some 
people have also migrated to do skilled jobs to support 
their family during floods. The social adjustment is 
in terms of houses which are made on higher plinths 
and are made of cement. Contamination of water 
generates health problem but occupants of high flood 
zone have become immune to it while in other places 
medical facilities take care of them. Educat;ion too 
is affected as due to floods the institutions are not 
able to open/ both in the rural and urban areas. 
An overall assessment of flood damages is given 
in chapter five with the help of systematic and 
districtwise analysis. The systematic approach was 
adopted to estimate the flood damage in respect of 
crops / houses and human as well as cattle lives lost. 
All the variables show an increasing trend in case of 
damages from 1978 onwards. The study is done on 
district level for a period of fifteen years from 1975 
to 1989 and therefore 57 districts have been undertaken. 
. The districtwise analysis of damages is based 
on data for various districts of the state. Averages 
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of three years have been taken to get a clear picture 
of losses and the study area has been divided into five 
zones for convenience. The zones thus demarcated are: 
Hilll zone , Western zone, Central zone. Eastern zone 
and Bundelkhand zone. The study of each district from 
every zone shows that eastern zone is most affected 
zone followed by Central zone and western zone. Hill 
zone and parts of Bundelkhand had very low or nil 
damages from floods during fifteen years. It has also 
been observed that the years 1978 to 1980 and 1981 to 
1983 have higher damages than the other years. 
The overall damages in fifteen years in Uttar 
Pradesh from 1975 to 1989 regarding the number of 
villages involved/ population, total area, cropped 
area, and houses damaged are described in chapter six. 
The average figures of various damages of respective 
districts were plotted under five categories of very 
high, high, medium, low and very low damage. Every 
variable showed a distinct pattern of damages. Only 
one district had very high number of flood affected 
regions, while maximum number of districts had low 
percentage of villages affected. A very high percentage 
of population got affected in five districts of the 
study area. But in a large number of districts a small 
population was affected medium and very low per cent 
XIX 
of population was affected in thirteen and twelve 
districts respectively. Two districts had a very high 
percentage, eight districts had high and medium 
percentage/ the maximum twenty three had low and the 
rest very low percentage of area affected by floods. 
The cropped area affected reflects that three districts 
of the state had very high damages and three districts 
had high damage of cropped area. But medium degree of 
cropped area was affected in fourteen districts/ while 
low and very low category accounted for twenty and 
fifteen districts of the state. In terms of houses 
affected by floods in fifteen years from 1975 to 1989 
it is observed that one district falls in very high 
group/ two in high group/ eight in medium group and 
eleven in low group. The remaining thirty three 
districts belong to very low group of house damages. 
Chapter seven presents protection measures, 
planning and forecasting to reduce flood damages. 
Government has taken up various measures to protect 
life and property from the onslaught of floods. These 
measures cover aspects such as construction of 
embankments/ improving drainage/ extension of 
waterways/ water diversion/ seepage/ raising of plinth/ 
etc. The problem of waterlogging and sewage is also 
looked after. Planning and forecasting also play an 
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important part to reduce flood damages. Planning 
started in 1954, when policies were made and 
implementation of policies is done to provide relief 
from floods. For this purpose certain amount of money 
is sanctioned in every five year plan. Reports on 
floods are prepared to project the entire flood 
situation of the study region annually. Forecast is 
made well before time to evacuate the place. This is 
a great help in reducing damages to life and moveable 
property. 
The study in general concludes that the floods 
are an annual phenomena in Uttar Pradesh and repeatedly 
occur during the monsoon months. The upper reaches of 
rivers with a varied relief and large scale 
deforestation intensify flood situation. However in 
terms of damages eastern parts of the state are the 
worst sufferers wherein villages/ cropped area, 
population, livestock and houses are affected. The 
districts bearing massive inundation are Bahraich/ 
Gonda, Basti, Sitapur. The other parts of the state 
also get significant flood damages, except the 
districts of hill zone and some districts of 
Bundelkhand zone which are least affected by floods. 
During fifteen years from 1975 to 1989, the floods of 
1976, 1978, 1980, 1982, 1983, 1985, 1986 and 1988 
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resulted in very severe flood damages. Out of these 
the flood of 1983 was most disasterous. 
The time of occurrence of floods in a year is 
directly related to the outburst of the monsoons, which 
generally happens during the end of July and continues 
through August to September. Uttar Pradesh experiences 
both flash floods and normal floods. Flash floods take 
place suddenly and cause heavy damage as they are the 
outcome of dam or reservoir failure or arise due to 
landslides. Normal floods have a gradual rise in water 
levels in the river. 
People have adjusted to some extent with the 
flood hazard. Various methods on the basis of their 
experience have been adopted as a safeguard like 
raising the plinth of houses/ less investment in the 
rainy season for agricultural operations, moving 
livestock to safer places, etc. There is great 
awareness among people regarding the perception of 
floods. Government is also looking after the protection 
from flood hazard and various plans and forecasting 
schemes are being implemented in this regard. Still 
there is a need to boost up the implementation of 
schemes for proper control of floods and their damages. 
For all this short term solutions along with long term 
solutions are required to be implemented. 
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Considering above mentioned situation in mind, 
few directions are suggested to tackle the problem. 
Massive plantation of trees especially in mountainous 
areas will check soil erosion, construction of 
diversion canals will take out surplus water, 
encroachment on flood plains be checked, embankments 
and other buildings be made of concrete, scientific 
agricultural practices should be taken up, cleaning 
of river beds be undertaken regularly, more stations 
should be established to record danger levels of rivers 
and forecasting be done well before time, relief should 
be ' intensified and indepth planning as well as its 
implementation be done. These measures will help 
reduce flood damages. 
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PREFACE 
Flood is a well known natural hazard which has 
been experienced time and again on every part of the 
globe. The occurrence of floods is enhanced or augmented 
by excessive rainfall concentrated in short periods/ 
deforestation mainly in hilly areas/ erosion and 
siltation of river beds; sharp contrast of relief and 
a common exit of water. In India, the state of Uttar 
Pradesh is an important area subjected to annual 
flooding. Therefore it has been considered worthwhile 
to peruse exhaustively the occurrence/ causes, influence 
and control of floods in this region in order to achieve 
an unambiguous picture of the problem and find 
ameliorative measures. 
The thesis is divided into eight chapters of 
which chapter one describes the physical setting of 
Uttar Pradesh as a background of conditions prevalent 
in the study region. The second chapter highlights a 
historical study of floods especially of the evidences 
pertaining to several flood occurrences described in 
ancient and recent literature. In the third chapter, 
c:auses and pattern of floods are elaborated by 
interpreting natural as well as human factors and a 
spatial study is made to show the patterns of floods. 
1.1 
Chapter four relates to perception and 
management of flood hazard. For this people's wittiness 
for floods, adjustment/ abatement are outlined. 
Thereafter chapter five, presents a clear account of 
flood damages with the help of systematic and district-
wise approach. Sixth chapter highlights flood damages 
in Uttar Pradesh from 1975 to 1989, taking into account 
the number of villages, houses, population, total area 
and cropped area affected. This regional analysis points 
out to the most and least affected parts of the study 
region. 
All the conceivable methods of protection as 
well as planning and forecasting of floods are 
illustrated in chapter seven. Chapter eight concludes 
the work and suggests a few measures to overcome or 
lessen the flood damage. 
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INTRODUCTION 
INTRODUCTION 
The life of man is closely related to the 
environment which helps him in various ways that at the 
same time may also pose danger to his survival. The forces 
which endanger man's survival are known as hazards and 
are threat to humans and environment both. The variability 
and compexity in natural and human systems make some 
phenomena/ e.g. a river, both a hazard and a resource. 
It is so because society has learnt from experience and 
prepared itself to cope with repetitive dangers. Hazards 
due to natural processes are alone thought to be costing 
to much to mankind. Much of the destruction and death 
is the result of climatic events like floods/ cyclones, 
drought/ glaciers, frost as well as non-climatic hazards 
like earthquakes/ volcanic activity, snoW/ avalanches 
and landslides. Of all these, flooding is the most 
significant natural hazard. 
Floods are seen by hydrologists as the largest 
flow of water in a channel. Hewitt and Burton (1971) look 
at floods as harmful inundation of property and land 
utilised by man/ while Ward suggests a flood is a body 
of water which rises to overflow land which is not 
normally submerged. According to Chow (1956) a flood is 
a relatively high flow which overtakes the natural channel 
provided for runoff. Rostvedt (1968) and others have 
defined flood more accurately as 'any high streamflow 
which overtops natural or artificial banks of a strGam'. 
Central water commission in 1978 described it as, 'a 
flood may be any relatively high water level or discharge 
above an arbitrarily selected flood level or flood 
discharge, while according to international commission 
on Itligation and Drainage, flood is defined as, 'a 
relatively high flow or stage in a river, markedly higher 
than the usual, also the inundation of low land which 
may result therefrom. A body of water, rising, swelling 
and over-flowing land not usually thus covered'. 
Floods occur when due to excessive rainfall in 
the catchment area, a r"iver receives considerable volume 
of water which may not be drained off by the river. 
Physiography of the area also influences the occurrence 
and severity of flood. 
The phenomenon of flood hazards is not new. 
Ancient man was so impressed with floods that they became 
an important part of his legend and religion. All river 
basins are prone to floods in view of the extreme 
variability of the monsoons but the Brahmaputra and Ganga 
river basin are subject to serious floods every year. 
Uttar Pradesh, Bihar and Bengal are the most affected 
states of India whereas other states do suffer as well. 
Uttar Pradesh is well drained by numerous rivers 
and therefore offers a better opportunity to study the 
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occurrence of floods and the damages resulting from this 
natural hazard. It lies between latitudes 23°52'N and 
31°28'N and between longitudes 77°04'E and 84°38'E. It 
covers an area of about 2,94,363 sq.km of which 48,034 
sq.km or 15.30 per cent forms a hilly tract in the north 
and the remaining 2,46,329 sq.km or 83.70 per cent is a 
plain area. Uttar Pradesh (Fig.l) has well marked frontiers. The 
northern boundary of the state forms the international 
boundary with Tibet and Nepal. The entire eastern boundary 
of the state runs with Bihar while the southern boundary 
runs with Madhya Pradesh. On the north-west and west lie 
the states of Himachal Pradesh, Haryana, Rajasthan and 
Delhi. In terms of natural features the river Kali Ganga 
forms northeastern boundary, the Gandak, Ghaghara, Ganga 
forms part of the eastern and south eastern boundary, 
the Betwa forms part of the south western boundary, the 
Yamuna forms part of the western boundary. According to 
1990 (census year) all the districts of the state (Fig.2) av^y 
grouped under eleven commissionaries of Meerut, Aqra, 
Rohilkhand, Allahabad, Jhansi, Varanasi, Gorakhpur, 
Lucknow, Faizabad, Garhwal and Kumaon . The total 
population during 1990 census was estimated as 11,08,62,93 
million persons with a density of 300 persons per sa.km. 
In Uttar Pradesh floods have most frequent 
occurrence in the eastern districts because of the 
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greater rainfall and the decrease in the gradient of river 
channels. This is an area of dense population and it is 
observed that the intensity of floods is increasing with 
the passage of time and with greater loss. 
Hypothesis : 
Floods are the most closely influencing natural 
hazard and its interaction with man and his environment 
is more because of man's inadequate efforts to control 
them. The relationship between the two is quite strange. 
Although floods have always brought destruction to life 
and property but still man selected flood plain for their 
•settlements, agriculture and so on. This shows a close 
affinity with the flood plain inspite of much damages 
caused by them. The hypothesis of the present work is 
to study the causes, types as well as extent of damages 
and also methods to control floods. Floods are not natural 
hazards for the people who have taken it positively and 
preferred to adjust themselves in getting advantage from 
fertile soil and water. It is therefore necessary to 
evaluate together with the cause, extent and damages, 
actual response of people by perception, management and 
study ways to reduce flood damages. This study will bt 
help in evolving a picture about floods in the study 
region, so that flood control and management measures car 
be suggested. The objectives of the present work are to 
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be taken into account i.e. to evaluate facts or causes 
responsible for the occurrence and pattern of floods in 
the study region, to highlight the increasing rate of 
frequency and magnitude of floods, to have detailed 
information about damages caused by floods, to know the 
degree of perception of the occupants to flood hazard, 
adjustment in view of socio-economic situations, and tc 
highlight and suggest management measures and protective 
measures taken in the study region. 
Methodology : 
The present research work is the outcome of a 
detailed study primarily based on available literature, 
official records and various other available information. 
The secondary data is collected from various sources and 
government offices as Reports on National Commission on 
floods from New Delhi, Central Water Commission, Ministry 
of Irrigation, Census Office Lucknow, Meteorogical 
department Lucknow, Forest Conservation and Social 
Forestry department and Irrigation department, Lucknow. 
The total number of villages affected, total 
population affected, total area affected, cropped area 
affected, houses damaged, human and cattle lives lost 
are taken into account to study the extent and magnitude 
of flood damages for a period of fifteen years from 1975 
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to 1989. The data pertains to monsoon months from June 
to October when floods are common feature. A generalized 
trend of damages as well as the pattern of damage has 
been evaluated by systematic and regional consideration. 
Organisation of the Study : 
The whole thesis is presented in eight chapters. 
First chapter deals with the physical setting of the 
study region and discusses in detail the structure, 
relief/ drainage, climate, soils and physical divisions. 
The second chapter apprises of historical perspective 
about floods and gives a good idea of occurrence of floods 
in the study region in the historical past. 
The third chapter relating to causes and pattern 
of floods describes the factors responsible for floods 
and highlights the existing pattern of floods. It also 
brings into limelight the flood prone areas of the state. 
Flood perception and management are discussed in chapter 
four. The first part of this chapter relates to attitudes 
of people towards floods. Persons affected by floods have 
their own opinion about the floods and have developed 
typical ways to ameliorate their suffering. Their 
perception of floods makes foundation for tackling flood 
problem properly. The second part dealing with management 
analyse various methods of adjustment and to abatement 
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of floods. 
An overview of flood damages is presented in 
chapter five. It assesses the spatial pattern of flood 
damages by systematically considering damages to crops, 
houses/ human and cattle lives/ over a period from 1973 
to 1989. A districtwise analysis of flood damages is 
carried out for all the five zones of the state. Chapter 
six gives a concise account of overall damages in the 
state and focusses on regional impact of damages to 
villages, houses, population, total area and cropped area 
in Uttar Pradesh as a whole. 
Chapter seven includes measures of protection 
adopted in the region like construction of embankments, 
improvement of drainage? extension of waterways, anti-
erosional work, agricultural practices, afforestation, 
Lood plain zoning, raising the plinth/ control of 
seepage, evacuation/ public health/ insurance, relief 
funds etc. Planning and forecasting is important for 
proper control of floods and therefore forms an integral 
part of this chapter. It also throws light on various 
policies/ schemes initiated by the government for 
protection and control of floods. 
Chapter eight concludes the work/ highlights the 
drawbacks of various flood protection schemes and suggests 
ways to controlling floods and curtailing their damages. 
CHAPTER I 
CHAPTER I 
PHYSICAL SETTING 
Structure and Relief 
Structurally Uttar Pradesh forms part of the Indo-
Ganga Plain. From its geographical shape and configuration 
and also from the studies available, the Ganga trough 
points to a possible relationship between southern 
peninsular sheild and the himalayan mountain chains, A 
study of the basement rocks below the Gangetic alluvium 
suggests a northerly slope with a thickening of sediments 
in the same direction. On the basis of the aeromagnet ic, 
gravity/ seismic and other geophysical and geodetic 
studies, the floor of the Indo-Ganga plain in found to 
be uneven and the thickest sediments lie below the outer 
Himalaya. Eduard Suess, the Austrian geologist, suggests 
that the plain constituted a 'fore deep' in front of the 
high crust waves of the Himalayas as in their southward 
advance they were checked by the inflexible solid land 
mass of the peninsula. The rivers rising from the 
Himalayas brought an immense amount of detritus and 
deposited it in this depression. The deposition of the 
alluvium continued although the Pleistocene period up to 
the present and led to the formation of the plain. The 
detritus brought by the rivers ranges from big boulders 
to silt and clay. The arrangement of the beds and general 
form of the surface is due to sedimentation in inclined 
layers. The total thickness of the alluvium is not known. 
Oldham estimated the depth of the alluvium between 4000-
6000 m and Burrard considered the existence of a fault 
with 32 km downthrow near the Himalaya. Later Glennie 
estimated the thickness at about 2,000 m. The aeromagnetic 
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survey of the Ganga Valley / thrown much light on the 
depth of the alluvium and nature of the trough. The 
alluvial filling on an average is 1300-1400 m, decreasing 
gradually southward, a zone of over 8000 m depth runs all 
along the Himalayas. The extensive pre-existing basins, 
such as Kathgodam-Lakhimpur basin and Bahraich basin and 
similar others such as Gorakhpur and Motihari basins 
falling in the middle Ganga Plain and connected together 
with narrow necks, probably between the peninsular 
projections, have been indicated within the 8000 m depth 
zone. The westward decrease of the depth is well marked 
as the small basin lying to the west of the Moradabad-
1. Shafi, M., Land Utilization in Eastern Uttar Pradesh, 
Aligarh, 1960, p.l. 
2. Hari Narain , "Airborn Magnetic Surveys", Proceedings 
of seminar on earth sciences, Pt . I Geophysics 
(Hyderabad, The Indian Geophysical Union 196^) 
pp.119-129. 
Kathgodam alignment has less than 6000 m depth of tne 
alluvium. The Doab South of Bulandshahr has in general, 
less than 1500 m alluvial depth. Thus in the south, the 
alluvial cover gradually thins out to a mere veneer, 
finally merging with the irregular edge of the peninsular 
block. The alluvial depth is, at places is less than 3000 m 
thick probably on the detached protrusions of tho 
peninsular block as around Shahjahanpur and is less than 
1500 m near Faizabad and Gonda (Middle Ganga Plain). 
Although nearly half of the Upper and Middle Ganga Plain 
lying roughly South of the Hapur-Etah-Unnao-Pratapgarh-
Bhadohi-Ghazipur-Jagdishpur-Hajipur and Purnea alignment 
has less than 1500 m thick alluvial deposit. The 
subterranean crustal dislocations, the probable causes 
of earthquakes, have been identified more or less 
separating the aforesaid basins, notable being Moradabad-
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Kathgodam, Balamau-Kheri. 
The general relief of Uttar Pradesh (Fig. 3 ) shows 
that one-sixth area of the state lies in the Himalayan 
region covering the districts of Dehra Dun, Uttarkashi, 
Chamoli, Pithoragarh, Almora, Nainital, Garhwal and Tehri 
Garhwal . The general slope is from north-west to south-
east . The whole of the mountainous tract is highly 
3. Singh, R.L., India, A Regional Geography, Varanasi 
1971, pp. 129-l3Tr: 
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dissected and rugged. This region may be divided into three 
zones, viz. Greater Himalaya ^ Lesser Himalaya or Kumaon 
Himalaya and Sub-Himalaya or Siwalik. Greater Himalaya 
is the northernmost zone with an average height of 6000 
metre and above. Districts of Uttarkashi, Chamoli and 
Pithoragarh lie in this zone. The main peaks of the 
region are Nanda Devi (7817 m ) , Kamet (7756 m ) , Badrinath 
(7138 m) and Trisul (7120 m ) . The Lesser Himalaya has an 
average height of 3000 metre/ with a width varying from 
80 to 100 kilometres. These ranges abruptly rise from the 
Siwaliks. There are spurs in these ranges where important 
hill stations such as Mussorie/ Nainital/ Ranikhet, 
Almora/ Lansdowne etc. are situated. Sub-Himalaya or 
Siwaliks are constituted of small hills which run along 
the Ganga Plain. The height of these ranges vary between 
300 to 600 metre. In between the Lesser Himalaya and 
Siwaliks, there are discontinuous valleys called 'duns' 
the width of which is upto 24 kms. Some important 'duns' 
are Dehra Dun, Kota Dun, Patli Dun, etc. 
About three-fourth of the total area of the state 
is an alluvial plain lying between Himalaya in the north 
and the uplands in the south. The average height of the 
Ganga Plain in the state ranges between 300 to 60 metres. 
The northern part of the plain or upper Ganga plain has 
a height between 300 to 150 metres. The land in this part 
slopes in an approximately southeasterly direction fron^  
Bijnor (260 m), Meerut (240 nn) , through Moradabad (221 m^, 
Bulandshahr (207 m), Aligarh (185 m ) , Mainpuri (170 m), 
to Farrukhabad (]60 m). 
The other part of the Ganga plain lying in Uttar 
Pradesh is part of the Middle Ganga Plain. Here again the 
height decreases in a southeasterly direction. The lowest 
height of the plain is 58 metre recorded at Ballia in the 
extreme eastern corner of the state. 
The southern part of Uttar Pradesh however is ar. 
upland area with a general height rarely exceeding 300 
metre. The surface slope of this part runs from southwest 
to northeast. 
The alluvial deposits of Uttar Pradesh in general 
are homogeneous in character. However it is possible co 
recognize, on the basis of the geological age, two 
separate types of deposits : the older alluvium and newer 
alluvium. The older alluvium commonly known as bajigar , 
occupies the higher ground which is beyond the reach -vi 
flood waters. The bangar is characterized by the presencf: 
of nodules called kankar which contain the carbonatf of 
lime. Patches of saline and alkaline efflorescence appe^ir 
on bangar land, which is locally known as reh . Tr>» 
formation of reh is the outcome of gentle slope of rh--
i-and and the composition of the alluvium. The low gradient 
leads to a sluggish movement and greater percolation cf 
water. During monsoon rains, nutrient minerals are washed 
down to the deeper horizons of the soil but in dry summer 
months the process of leaching is intercepted and 
extensive evaporation exerts a capillary pull on the 
solution in the pores of the soil. On reaching the 
surface these solutions evaporate leaving crystallized 
salts as a white incrustation on the ground. 
The newer alluvium or khadar occupies comparatively 
low land liable to inundation during floods. It is 
confined to the riverian tracts of the Ganga , the Yamuna, 
the Gomati and Sai. The khadar owes its origin to bangar 
land by the erosion of rivers. The low level of the 
Khadar land is in conformity with the principle that as 
a river gets older, more and more of its deposits are 
found to be of younger age and as the bed of river sinks 
lower,' these younger deposits come to occupy a level lower 
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than that occupied by earlier ones. The khadar is most 
conspicuous in the eastern half of Uttar Pradesh and forms 
a belt of varying width along the bank of Ghaghara. There 
is a difference between the khadar deposits of the Ganga 
and those of the Ghaghara and the Sarju. The deposits ')f 
4. Wadia, D.N., Geology of India, London, 1953, p.J' 
the Ganga are principally of mud. A high flood in the 
Ganga proves useful to the cultivators in the low lands 
even when it destroys the standing crops, for it leaves 
in its wake a deposit of fertile silt, but a flood in 
Ghaghara is certainly undesirable, as it injures the 
standing crops as well as the soil. 
Drainage 
The rivers of the Uttar Pradesh fall into two 
broad groups viz. the rivers of Himalayan origin or those 
arising in the plains near the Himalaya on the one hand 
and those rising in the Deccan Plateau on the other (Fig.4 ). 
The important rivers of the first group are the Ganga, 
Gomati, Sarda, Ghaghara, Yamuna, Rapti, Sarju, Ramganga , 
Kosi and Hindon, while the main rivers of the second group 
are the tributaries of river Yamuna like Chambal , Betwa, 
Dhassan, Ken and Baghain, and the tributary of river Ganga 
viz ^. m which passes through a small stretch of Uttar 
Pradesh in Mirzapur district. 
All the rivers follow a general direction of the 
slope and flow from west-northwest to east-southeast. 
Right bank tributaries of the river Yamuna are 
exceptional as they flow from west-southwest to east-north-
east. Except for river Ghaghara which flows in more or 
less straight course, all the other rivers of Ganga plain 
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have a tendency tc flow in sinuous coufse, forming 
meanders and ox-bov; lakes/ due to geologically unstable 
conditions of the mountain formation and small slope in 
the middle course. The high seismic influence prevalent 
in ranges often cause land slides which make rivers 
meander and sometimes change their course and therefore 
become problem rivers. As there is extensive snow over 
the Himalaya, the rivers are perennial in nature, while 
few are non-perennial . Besides main rivers thei: 
tributaries have their own importance in agricultural 
operations especially and their discharge varies froTp 
nothing to thousands of cubic centimetres in rainy season. 
Their beds may remain dry for months and then may bs-
flooded for a few days in the year. 
The whole of Uttar Pradesh has been divided into 
five basins (Fig. 4 ) namely, Ganga, Yamuna, Ramganga . 
Gomati and Ghaghara . In each basin there are several other 
small rivers and rivulets. During monsoon season, alinost 
all the rivers get flooded causing misery to the people, 
damage to crop and to property. 
Ganga Basin : 
The river Ganga rises in the Gangotri glacier in 
the Himalaya at an elevation of about 7,010 m above mean 
sea level in the Uttarkashi district. At its source the 
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river is called the Bhagirathi. It comes down the valley 
upto Dev Prayag where it joins the Alaknanda. After its 
conflu'nce with Alaknanda the combined stream is called 
the Ganga . Besides Ganga , several other rivers such as 
Kali, Isan and Tons etc. also flow in this basin. The 
river Ganga flows for a distance of 160 km and after 
cutting through the Siwalik range of hills, it emerges 
into the plains at Haridwar in Uttar Pradesh. Thereafter, 
it flows in numerous channels separated from each other 
by islands. The river bed is rocky upto 20 km. downstream 
of Haridwar. Usually the bank is high on one side and low on 
the other and the river is apt to change its course during 
the annual floods. In Bijnor district, the Ganga takes 
a wide sweep towards the southwest, maintaining this 
direction for some kilometres it continues in a 
southerly/southeasterly direction passing through or 
forming the boundaries of the districts Bijnor, 
Muzaffarnagar, Meerut, Moradabad, Bulandshahr and Budaun. 
During its course through Meerut and Moradabad districts, 
the river flows in a wide bed constantly changing its 
course. But continuing to flow south-eastwards, the river 
forms the boundary between Etah and Budaun districts. The 
Ramganga, is the first major tributary of the Ganga, which 
joins it from the left in Hardoi district . To move further 
down, the Ganga forms the boundary between Kanpur and 
Unnao districts. In a wide and sandy bed the river changes 
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its channel almost every year. At Allahabad the Ganga 
meets its biggest tributary the Yamuna from the right. 
The Tons, another right bank tributary, joins the Ganga 
about 30 km below Allahabad. The river Gomati joins the 
Ganga below Varanasi from the left. The other rivers 
flowing in this basin are not significant, as these rivers 
are smaller ones and the flooding from these rivers 
remains confined to comparatively smaller areas lying 
along their banks and does not create havoc. Ganga and 
Tons are the major rivers of this basin which inundate 
vast areas during floods. The flooding from Tons occurs 
in Azamgarh, and Ballia districts only, while Ganga causes 
flood .ig in areas all along its course right from district 
Saharanpur to Ballia. The severely flood affected reach 
of this river is from Allahabad to Ballia. The previous 
history of this river reveals that it crosses its danger 
level almost all the years at Phaphamua, Chhatnag, 
Mirzapur, Varanasi, Ghazipur and Ballia. During heavy 
floods sometimes it also crosses its danger level at 
Haridwar and at Narora, which is upstream. This situation 
remains only for a day or two and does not create havoc. 
Tons river also crosses its danger levels at Azamgarh and 
Pipraghat, but only during severe floods which do not 
occur every year. The river Tons joins the Ganga about 
31 km downstream of the confluence of the Ganga and 
Yamuna. Tons has a total length of 264 km of which 62 km 
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is in Uttar Pradesh. Similarly son is also a right bank 
tributary of the Ganga/ which cascades through the 
mountainous areas of the Vindhaya range in its initial 
stages. After entering Mirzapur district of Uttar Pradesh 
it flows in an easterly direction and enters Palamau 
district of Bihar. The total length of son river is 784 
km of which 82 km are in Uttar Pradesh. 
Yamuna Basin : 
The river Yamuna is a tributary of the river Ganga/ 
yet it is the second most important river of the state 
and therefore commands its own basin. Besides Yamuna/ 
Betwa/ Dhasan / Ken/ Sind/ Pahuj / Chambal / Hindon, Arind/ 
Sirsa and Senger rivers flow in this basin. The origin 
of river Yamuna is from western side of the snow-peak of 
Bandarpunch (6,315 m) in Uttarkashi district. River Tons 
meets the river Yamuna at Hamirpur from the west as it 
forms part of the northwestern boundary of the state. The 
river then passing through the Siwaliks enters the western 
plains and from there flows roughly parallel to the river 
Ganga and joins it at Allahabad. The total length of the 
Yamuna from its source at Yamnotri to its confluence with 
Ganga is about 1/376 km. The river is usually confined 
within well defined banks. The important tributaries oof 
the Yamuna are Hindon, Chambal, Betwa, Dhasan, Ken, Tons, 
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Baghain and Paisuni. Except the Hindon, all the ether 
important tributaries of the Yamuna including Chambal join 
the main river on its right bank. The main flood problem 
in this basin is caused by river Yamuna/ Ken and Betwa. 
Flood problem is also sometimes caused by Hindon and 
Dhasan rivers. Other rivers of Yamuna basin are smaller 
ones and usually do not create flood problem of any 
significance. However, being smaller, the water carrying 
capacity of these rivers is quite inadequate and as such 
whenever heavy rains in short duration take place in 
their catchment areas^ these rivers get flooded and spill 
their banks for short duration depending upon the duration 
of rainfall period in the region. 
Ramganga Basin 
Ramganga is the major tributary of the river Ganga. 
The smaller rivers which flow in this basin, are Sarda, 
Rapti, Little Gandak, Baigul and Gangau . The river 
Ramganga joins river Ganga on its left bank. It rises in 
the lower Himalayas at an altitude of aboout 3,110 m above 
mean sea level in Garhwal district. In the beginning the 
•iver flows in a south-easterly direction for about ;^' 
km. through Garhwal district. After it flows in a south-
westerly direction through Almora. In its course in these 
districts, the river flows through mountainous terrain 
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and has a number of falls and rapids. The river emerges 
from the hills into the plains in Kalagarh near the 
boarder of Garhwal district. Beyond Kalagarh, the river 
flows in a south-easterly direction through the districts 
of Bijnoc/ Moradabad, Budaun, Rampur, Bareilly and 
Shahjahanpur. The river Ramganga flows for a total length 
of about 1,080 km. the upper half of which is in Nepal 
and the lower half in Uttar Pradesh. Most of the rivers of 
this basin have reservoirs constructed across them. A major 
portion of the run off of this basin gets collected in 
these reservoirs, reducing the chances of flooding. 
Gomat i' Basin : 
The river Gomati rises near Mainkat, about 3 km. 
east of Pilibhit town in the Pilibhit district at an 
elevation of 200 m and drains the area lying betv/een 
Ramganga and the Sarda in the upper reaches and lower down 
the area between the river Ganga and the Ghaghara. After 
flowing in a southerly course it joins the Ganga, near 
about Kannauj in the Farrukhabad district. The tributaries 
of Gomati are Khoh , Aril, Sai and Saryan. The river Sai 
is important tributary of the river Gomati joining it on 
its right bank. It rises in the Hardoi district and 
traverses the districts of Rae Barelli and passing between 
Lucknow and Unnao districts it flows through Jaunpur 
district before joining the Gomati at about 60 km. 
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upstream of the confluence of the latter with the river 
Ganga . The drainage area is about 11,115 sq.km. The 
flooding from river Gomati is mainly caused in Lucknow/ 
Sultanpur, and Jaunpur districts, while from Sai in Unnao, 
Lucknow,Rae Bareli, Pratapgarh and Jaunpur districts. 
Ghaghara Basin : 
Most part of the river Ghaghara in the upper 
portion lies across international border in Nepal and 
China. River Sarda and Rapti are the major rivers of this 
basin while Little Gandak, Burhi Rapti, Anie, Rohin 
are other smaller rivers. The river Ghaghara is known 
variously by the names of Sarju and Dehwa and contains 
the combined waters of the two separate streams viz. Sarda 
and the Kauriala, which unite near Bahramghat in the Bara 
Banki district. The Karnali, as the Ghaghara is known in 
the upper reaches, has its source in the Himalayan 
glaciers about (60 km.) southwest of Mansarowar at an 
elevation of 4,800 m. After flowing for about 72 km in 
a southeasterly direction, the river enters Nepal 
territory. The river bed from Bahraich onwards is sandy 
and its course is liable to abrupt changes. Near Gularia 
the river receives the Sarju on its right and further 
downstream Baberi Sarju on its left. The Sarda, the rr^ost 
important tributary of the Ghaghara, joins the Kaunal-
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at Rampur Mathura. After the iunction with the Sarda, the 
river is known as the Ghaghara and flows southeastward. 
It forms the boundary between Bahraich and Gonda and then 
between the Bara Banki and Gonda districts. The lower 
Sarju and the Tirhi join the Ghaghara in Gonda district. 
During its course through Gonda district/ the river 
inundates a large area on its left by spilling its flood 
water into the river Sarju, Tirhi etc. which join the 
river on its left bank. The Tirhi joins the Ghaghara near 
Nawabganj. Then flows through Ayodhya. It then forms the 
boundary between Faizabad and Ballia districts and flows 
in continually shifting channels within a broad sandy bed 
about 5 km. in width. During monsoons it carries an 
enormous volume of water. Even during the winter it flows 
in more than one channel. The entire area on the right 
of the Ghaghara in Azamgarh and Ballia districts is liable 
to inundation from floods. The banks of Ghaghara consists 
of soft sandy alluvial soil. Flowing through Shahjahanpur 
district the Ghaghara receives more tributaries. The river 
flowing in a southeasterly direction passes through 
Lucknow, Kheri , Gorakhpur, Deoria, Sultanpur/ Jaunpur and 
finally before its confluence with the Ganga forms the 
boundary between Varanasi and Ghazipur districts. The 
total length of the river is about 940 km and it drains 
a total area of 30,433 sq.km. The river flows entirely 
in the state of Uttar Pradesh from its origin to its 
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confluence. The river Rapti is a tributary of the 
Ghaghara which joins it on its left bank. It rises in 
the lower ranges of Nepal at an elevation of 3,600 m. 
It enters Uttar Pradesh in the district of Bahraich. It 
then flows in a southeasterly direction through the 
districts of Gonda and Basti and joins Ghaghara in the 
district of Gorakhpur. Rapti inundates large territory 
on both the banks. But the floods of Rapti are beneficial 
because of he fine silt left behind; which makes the land 
fertile and productive. Ghaghara is a mighty flood causing 
river. Every year it causes havoc during rainy season 
submerging vast stretches of land. 
Climate 
Uttar Pradesh has tropical monsoon climate. The 
climate is characterized by the reversal of winds causing 
a succession of seasons in the whole year. During 
northeast monsoon the winds are of continental origin, 
while during the southwest monsoon they are oceanic in 
origin. Taking into account the variations in temperature 
and precipitation, the whole year is divided by India 
Meteorological Department into four seasons grouped under 
the two monsoons as follows : 
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(a) The seasons of the Northeast Monsoons : 
(i) Cold Weather Season from November to 
February . 
(ii) Hot Weather Season from March to mid-June. 
(b) The Seasons of the Southwest Monsoon : 
(i) Season of General Rain from mid-June to mid-
September . 
(ii) Season of Retreating Monsoons from mid-
September to October. 
The Cold Weather Season : 
During November a high pressure belt extends from 
northwest India and covers the Ganga Plains. The wind 
direction is from west to east. As the pressure gradients 
are not steep the breeze blows gently in November but in 
December/ dry and chilly westerlies considerably lower 
the temperature. The mean minimum temperature in the month 
of November at Roorkee, Aligarh, Bareilly, Allahabad, and 
Bahraich ranges between 5" to 10°C. But the mean inaxiniuTn 
temperature ranges between 29° and 33°C. In the month of 
January mist and fog occur due to very low temperature 
conditions. The dry and chilling westerlies are by now 
occasioned by the western depressions associated with rain 
and cold waves. January records lowest temperature at 
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times below 4°C at some places mostly in west Uttar 
Pradesh. But on an average in this month temperatures 
remain below 20°C in the state. The rain in the months 
of January and February varies from 157 mm to 38 mm in 
the state, of which most of it is concentrated in west 
Uttar Pradesh. By end of February or March temperatures 
tend to increase heralding the hot weather. 
The Hot Weather Season : 
It is a season of continuously rising temperature 
accompanied by falling humidity and pressure till May. 
March records between 21°C to 26°C as mean monthly 
temperature at Roorkee, Aligarh, Bareilly, Jhansi, 
Allahabad, Gorakhpur and Bahraich. The mean maximum 
temperature ranges between 34° to 39°C. Thereafter 
temperature keep rising and May registers 30.5° to34.5°C 
as mean monthly temperature. The mean maximum temperature 
reaches over 40°C in some parts of the state. The hot 
and dry winds are known as loo, which at times are 
associated with dust storms. The humidity goes down to 
35 per cent in May and occurrence of dust storm are a 
significant feature of the season. These storms are short 
lived and mostly end up in light showers of rain. The 
month of May and half of June is the period of intense 
heat. The trend of temperature recordings show an increase 
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from east to west of the state. 
The Seasons of General Rains and the Season of Retreating 
Monsoons : 
By mid or end of June monsoon normally breaks in 
Uttar Pradesh and with it there is a complete change in 
the weather with immediate fall in the temperature and 
an upward trend in humidity. July and August are 
the rainiest months of the year as they receive more than 
50 per cent of the total annual rainfall. In the month 
of Sc; tember the rains normally slacken and rainless 
intervals become longer. Humidity remains high with little 
movement of air due to it and due to cloudy weather the 
heat becomes intolerably. The continuous rainfall for 
several days lead to flood conditions/ which result in 
sheet and gully erosion and generally bring floods in the 
rivers which destroy the crops and cause loss to life as 
well as to property. 
In 1975 there have been widespread but scattered 
heavy rains in the state during the monsoon season. Out 
of 55 districts/ the rain were normal in 38 districts. 
The maximum rainfall was in Tehri Garhwal district in the 
hill zone but the one day heavy rainfall has been at 
Bulandshahr, recording 431.80 mm of rains in a day. The 
distribution of rainfall in the season has been 6.26 
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per cent below normal in the hill zone, 27.60 per cent 
above normal in western zone, 2.15 per cent above normal 
in eastern zone, 21.50 per cent above normal in central 
zone^ 24.10 per cent above normal in Bundelkhand zone in 
the state. 
There have been wide scattered rains in the State 
during the 1975 monsoon season. Out of 55 districts, the 
rainfall has been above normal in 28 districts. The 
maximum rainfall was in Dehra Dun district in the hill 
zone. The distribution of rainfall from June 1976 to 
October 1976 in the state was 2.2 per cent below normal. 
But it was 22.7 per cent above normal in western zone. 
There were scattered rains in the state during monsoon 
season in 1977. The heaviest rainfall was recorded in 
the month of iuly when 22 districts received rains above 
normal. The maximum rainfall of 2189.5 mm was observed 
in district Dehra Dun, against the normal rainfall of 
1049.4 mm. The minimum rainfall was recorded in district 
Rae Bareli which was 422.0 mm against the normal rainfall 
of 857.6 mm. The distribution of rainfall from June to 
October 1977 was 3.95 per cent below normal. It was 
maximum in western zone which was 22.89 per cent above 
normal and minimum in central zone which was 20.35 per 
cent below normal . 
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In the year 1978 rains were fairly widespread over 
the state. Maximum rainfall was in western zone while the 
central zone got the minimum rainfall. The maximum rain 
was in district Saharanpur which reached 173 5.1 mm rain 
as against 811.4 mm of the normal rainfall. District 
Pilibhit recorded minimum rainfall of 850.1 mm as against 
1120.7 mm . 
The year 1980 experienced a more intensive and 
concentrated rainfall several rivers of the state remained 
in floods continuously for weeks. The pressure of floods 
was severe and devastating in the central and eastern 
parts of the state. Rainfall was maximum in eastern zone. 
The year 1981 got maximum rainfall in the eastern 
zone accounting for 38.04 per cent of rainfall in the 
state. This zone was followed by western zone which 
accounted for 24.33 per cent of rainfall in the monsoon 
season of 1981. The overall distribution was fairly 
widespread . 
In 1982 the state received well distributed 
rainfall/ with western zone recording 29.65 per cent of 
rainfall,/ and eastern zone 25.57 per cent of rainfall. 
In all 44 districts received heavy rainfall. The months of 
July and August recorded the maximum rainfall. 
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The monsoon season of 1983 witnessed widespread 
rains. The western zone got maximum rains and accounted 
for 33.10 per cent of the. state rainfall. Nearly all the 
districts were affected by heavy rains. In the months cf 
July/ August and September most of the districts received 
rainfall above normal. 
The monsoon came in the state during the 2nd week 
of June in 1984. In the month of July, the state received 
well distributed heavy rains. These rains resulted in 
the rise of water levels of all the rivers of the state. 
Hill zone received maximum rainfall recording 34.11 
per cent of the total rainfall of the state. 
In 1985 monsoon reached Uttar Pradesh by the third 
week of June. There were widespread rains all over the 
state in the month of June, July and August. The 
continuous rains in the state had affected many districts 
by the end of July. There was landslide in Uttarkashi and 
flash floods in Almora district. The downpour in Lucknow 
was 535 mm, in Sitapur 367 mm and Bara Bankil54 mm, during 
a span of two to three days against the respective normal 
rainfalls of 195 mm, 188 mm and 204 mm for the entire 
month of September. 
Monsoons arrived in the state during the third week 
of June again in 1986 and spread all over the state in 
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the first week of July.. In the month of July the state 
received well distributed rains which resulted in the rise 
of water level of all' important rivers. Pratapqarh 
received 1057.8 mm of rainfalJ in the monsoon season as 
against its normal of 907.3 mm. Likewise Rae Bareli 
recorded 1369.5 mm of rainfall as against its normal of 
857.6 mm. 
In 1987, the monsoons arrived in the state in the 
first week of July. Rainfall was below normal in all the 
zones except in eastern zone where rainfall was recorded 
above normal in some districts. Eastern zone received 
44.15 per cent of the total rainfall in the state. Basti 
district recorded rainfall of 1260.30 mm as against 
1160,0 mm, Gorakhpur had a rainfall of 1519.50 mm as 
against 1251.6 mm, Faizabad had 1056.90 mm of rainfall 
against its normal of 932.2 mm, Jaunpur also had 1215.40 
mm of rainfall as against its normal rainfall of 931.5 
mm in the entire season. Gorakhpur also recorded one day 
maximum rainfall of 255.20 mm. 
In 1988 the rains in monsoon months were above 
normal in hill zone, western zone and central zone. While 
they were above normal in one of two districts of eastern 
zone and Bundelkhand zone. But major part of eastern 
zone received below normal rains. Deoria received 143.4 
per cent of rainfall in the monsoon season and Etah 
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142.6 per cent. These two districts recorded maximum 
rainfall of the season. 
During 1989, the monsoon arrived in the state ir 
the third week of June and remained active upto July. It 
was sluggish in August but was active in September again. 
Rainfall in the western part of the state had been less 
than the normal/ while they were near normal in eastern 
part of the state. In eastern Uttar Pradesh, the districts 
Gorakhpur, Deoria, Basti and Gonda had unprecedented high 
intensity rainfall. In Gonda one day maximum was 947 mm 
as against 1062 mm average of district for full monsoon 
season . 
Monsoon begin to retreat in mid-September and by 
the end of October the State becomes fair from any 
activity of the southwest monsoon. In late September or 
early October the mean maximum temperature remains as high 
as in early September but rainfall gradually looses its 
grip in the state. 
Soil 
The soils of Uttar Pradesh are by and large 
homogeneous due to almost uniform topography. The alluvial 
soils with the variants, the usar and bhur, depending on 
the drainage conditions, chemical constituents and the 
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climatic characteristics are observed in different parts. 
The two common types i.e. the Khadar and bhangar with 
different local names are quite widespread. The khadar 
soils, relatively rich in plant nutrients, occupy the 
narrow frequent siltation tracts in the floodplains of 
the rivers. The Ganga Khadar soils have immature profiles 
with sandy to silty loam texture, lack of concretion, fair 
proportion of lime and other soluble salts and are 
alkaline in reaction (pH 8) with imperfect drainage, while 
the yamuna khadar soils have sub-mature profile with 
predominance of clay and concretion and very high lime 
and other soluble salt contents under poor drainage 
Condi t ion . 
The bhangar soils are more extensive in areal 
spread. In the proximity of the Ganga these are loamy to 
sandy loam in texture while near the Yamuna the silt 
content decreases giving sandy to sandy loam texture. 
Among the variants, the usar (reh) soil are in sizeable 
tract in the Ganga Ghaghara Doab from Sultanpur, 
Pratapgarh, through Rae Bareli, Lucknow, Hardoi, 
Shahjahanpur etc, contiguous with the tract of the Middle 
Ganga Plain. The other variant, the bhur, the sandy river 
deposit, is highly localised in Ramganga tract and in the 
5. Singh, R.L., India, A Regional Geography, Varanasi 
1971, p. 136. 
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narrow belt along the Ganga , the soil is more sandy in 
texture. Dhangar is the submontane soil where two 
physiographic units, the bhabar and tarai meet. The bhabar 
soil is sandy to gravelly, highly porous, while tarai soil 
is rich clayey, with some proportion of fine sand, 
moisture and rich humus. 
The soils in Uttar Pradesh tend to become heavier 
from the northwest to the southeast. In the districts of 
Agra, Mathura, Aligarh and Meerut, where the conditions 
are semi-arid, patches of alkaline soils as well as of 
alluvium covered by wind-boorne sand are quite common. 
In eastern Uttar Pradesh, the areas are relatively 
lowlying and subject to damage by floods. 
The soils of Uttar Pradesh can basically be grouped 
into t.„ven types, as a wide range of soils both of 
residual and alluvial origin are found in the state. It 
is seen that major part of the state is occupied by the 
alluvial soils while the residual soils cover the hilly 
areas, Bundelkhand and Vindhyan regions in the north and 
south of the state. Alluvial soils are found mainly in 
the central portions comprising mostly Ganga-Yamuna Doab. 
The soil groups and their distribution in Uttar Pradesh 
is given in Table I and illustrated in Fig- 5. 
6. Tiwari, A .R . , Geography of Uttar Pradesh , New Delhi, 
1971, p. 13. 
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TABLE - I 
Extent of various soilsin Uttar Pradesh 
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Soils groups Area in percentage 
Hill soils 
Bhabar soils 
Tarai soils 
Alluvial soils 
V indhyan soils 
Bundelkhand soils 
Aravali soils 
14.33 
2.0 
5.73 
61.78 
5.10 
10.85 
0.21 
Hill Soils 
The districts of Almora, Chamoli/ Tehri Garhwal, 
Pauri, Nainital , Pithoragarh, Uttarkashi and Dehra Dun 
comprise the hill soils and cover 14.33 per cent area of 
the state in the northern montane tract. Except 
Pithoragarh no other district reported the presence of 
alkaline soils in the area, whereas the district of 
Uttarkashi, Chamoli and Pauri have a fair proportion of 
the acidic soils. Potash is found in Tehri Garhwal, 
Dehra Dun and Uttarkashi, while organic carbon is 
distributed well in Uttarkashi, Tehri Garhwal, Pithoragarh 
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and Dehra Dun districts. The region is by and large devoid 
of the problem of high soluble salt contents. 
Bhabar Soils : 
This type i^ of soil occupies a narrow strip at the 
foothills of Himalayas/ extending from east to west. It 
covers the districts of Dehra Dun, Saharanpur, Bijnor, 
Garhwal and Nainital and accounts for nearly two per cent 
of the state total area. The soils are formed by the 
transported alluvium from the Siwaliks and the Himalayan 
ranges comprising small pebbles and coarse gravels. These 
soils are dark in colour and moderately alkaline m 
reaction. 
Tarai Soils : 
This soil is found South of the bhabar soil from 
Dehra Dun in the northwest to the extreme northeastern 
district of Deoria, and covers 5.73 per cent area of the 
state. These soils remains saturated during the monsoon 
months and continue to be moist during the winter due to 
very high level of underground water. Principally tarai 
means the moist humid area. The soils of tarai tract have 
generally a normal reaction and salt content. 
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Bundelkhand Soils : 
The area on the southwest of the river Yamuna is 
under Bundelkhand soils, and occupies 10.85 per cent area 
of the state. These soils are in the districts of Jhansi/ 
Lalitpur, Jalaun, Hamirpur and Banda. These soils have 
their origin in Vindhyan rocks of the Deccan trap 
abounding in gneiss and granites with highly ferruginous 
beds and soft lime stone. The soils of the area have 
generally normal reaction with fair soluble salt content. 
In respect to phosphorus, potash and organic carbon 
content, the soils are predominantly of moderate 
category. The soils of this tract are further sub-divided 
into four types on the basis of their colour, texture, 
parent material and crop adoptability. They are 
(i) Grained reddish brown 
(ii) Coarse grained grey too greyish brown 
(iii) Black clayey-loam 
(iv; Clayey b'ack soil. 
All the soils are poor aad have low water 
content . 
Vindhyan Soils : 
These soils are residual in origin and are 
found in the south of the river Ganga . They cover nearly 
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5 per cent of the state and extend over the districts 
of Mirzapur, Varanasi and Allahabad. These soils are 
formed by the decomposition of subadjacent rocks of 
Vindhyan system containing sandstones/ haematitic slates, 
schists, gneisS/ granites, quartzite/ carbon iferrous 
rocks and limestone. Topographically these soils are sub-
divided into three. The Vindhyan upland soils occupy 
higher ground and are alluvial in nature/ formed under 
excessive drainage. These soils are dark brown in colour 
and gravelly to sandy loam in texture. The soils of 
Vindhyan flats developed under restricted drainage 
conditions are yellowish in colour and are loam to clay 
loam in texture. The soils of Vindhyan lowlands are 
alluvial in character and are considered most fertile 
among them. 
Aravalli Soil : 
These soils are not much significant as regards 
their distribution. They cover 0.21 per cent of the total 
area of the state. These soils are confined to south-
western portion of Agra district. The soils contain 
coarse sand gravel or even loamy sands depending on the 
topography and location. 
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Alluvial Soils : 
These soils cover 61.78 per cent of the total area 
of the state. They occupy .the central/ western and the 
southern portions of the state. These soils have developed 
from the alluvium deposited by the rivers Ganga and Yamuna 
and their tributaries mainly the Ghaghara/ the Gandak, 
the Gomati and the Ramganga. But being alluvial in nature/ 
they differ widely from district to district on the basis 
of soil associations. The soils of a particular river 
system comprise of two types : (i) riverine soils, 
(ii) soils of flat lands. These differences originate from 
the regions where the two rivers flow. The Ganga covers 
a wide range of the Himalayan rocks while the Yamuna 
flows for a considerable distance through rocks of 
basaltic origin. The recent alluviums of it are black in 
colour and fine in texture with the uniform depth of soil 
profile. The alluvium found in Ganga plain is normally 
highly calcareous than the alluvium deposits of Gandak 
and the Ghaghara found in the northeastern tract of the 
state . 
The soils of the state correspond largely to the 
climate/ vegetation and relief to a considerable extent. 
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Physical Division 
The state of Uttar Pradesh on the basis of its 
relief and drainage can ' be divided into four broad 
physical division, as follows (Fig. 6): 
(a) 
(b) 
The Montane Tract 
(i) The Great Himalaya 
(ii) The Lesser Himalaya 
(iii) The Siwalik 
The Submontane Tract 
(i) The Bhabar 
(ii) The Tarai 
(c) The Ganga Plain 
(d) The Trans-Yamuna Tract 
Montane Tract : 
The montane tract is situated in the extreme 
northern part of the state. This region is separated by 
the river Tons from Himachal Pradesh in the west and by 
the river Kali Ganga from Nepal in the east. It rises 
abruptly from the submontane tract in the south, the 
region extends upto the snow-clad peaks of Himadri. This 
region of Uttar Pradesh is marked with gradual changes 
in physical features of climate and vegetation. The 
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montane tract is clearly divided into three divisions: 
The Greater Himalaya/ the Lesser Himalaya and the 
Siwaliks . 
The Greater Himalaya is a zone of about 50 km. wide 
with a mean relief between 4,800 m and 6,000 m. The 
relief culminates in the peaks of Nanda Devi (7,817 m) 
and Kamet (7,756 m ) . The sources of the river Ganga and 
Yamuna lie in the glaciers of this region. The Bhagirathi 
and the Alaknanda are the two head waters of the river 
Ganga. The river Yamuna has its source in the Yamunotri 
glacier. This mountain wall acts as a barrier to the 
oncoming monsoon air masses from the east as well as from 
the south. 
The Lesser Himalaya is approximately 75 km. wide 
and is a tangled mass consisting of a series of ridges 
separated by deep valleys. The average relief of the ridge 
in this zone is between 1,500 and 2,700 m and valley 
bottoms between 500 and 1,200 m. In the outer fringe of 
the Lesser Himalayas lie the lake basins confined to a 
belt of 25 km long and 4 km wide. 
The Siwaliks extend in the form of a long chain 
of narrow and low hills stretching from the northwest to 
southeast direction parallel to the major ranges of Lesser 
Himalaya. So the Siwaliks form the outer range of the 
Himalayan system. From the viewpoint of relief they have 
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a remarkable even crest between 750 m and 1,200 m. On the 
southern slopes they have steep scarps, while on the north 
they descend gently to the duns. 
Submontane Tract : 
It is a region which forms a narrow tract along 
the foothills stretching from Bijnor in the west to 
Gorakhpur in the east. The region is formed of three 
distinct portions. The first is the tract of bhabar which 
lies immediately below the foothills with a strip of land 
about 32 km, wide in the west and gradually becoming 
narrower in the east. Bhabar is a porous, detrital 
piedmont skirting the Siwaliks with the abrupt flat stream 
profiles coupled with the coarse detritus boulder deposits 
of gravel. In the summer months this tract has little 
surface drainage because streams are lost in the loose 
gravt'j. and appear only at its outer edge, but during 
rainy season only the sub-terranean drainage appears above 
the boulders and gravels. South of the bhabar is a wider 
strip of land known as tarai, a low marshy land consisting 
of tall grasses and scrub and the presence of water 
everywhere. The bulk of water received from the rainfall 
and of small hill streams that loose themselves in bhabar 
reappear again on the surface in the tarai. As a result 
this tract is damp and marshy. The Gandak, the Ghaghara, 
the Gomati and the Ramganga rivers traverse the whole 
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region with a number of tributary streams of unstable 
character. Thirdly in the northern portion next to tara.i 
the districts of the plain partake the nature of tarai . 
The rainfall is heavy and the streams are numerous. 
The Ganga Plain : 
It covers an area of 86,041 sq.km. It is further 
subdivided into five regions : the Ganga-Yamuna Dcab, 
Ganga-Gomati Interfluve, Gomati-Ghaghara Interfluve, Trans-
Ghaghara Tract/ Rohilkhand Tract. 
The Ganga-Yamuna Doab is an enriched plain with 
fertile alluvial deposits. The Doab is about 832 km in 
length and 104 km wide in the upper part and covers an 
area of about 58,400 sq.km. The soil is of Khadar type 
and is renewable by floods and changes in river courses. 
This region is the most fertile part of the state. 
Ganga-Gomati interfluve is less fertile area as 
compared to Ganga-Yamuna Doab. The reason for it is that 
most of the area is under the command of the river Gomati 
and its tributaries, which emanate from a lake. Due to 
the gentle slope of the plain the river Gomati flows m 
a tortuous course forming numerous small seasonal lakes, 
which dry up in summers and are flooded in rainy season 
and cause water logging. On account of gentle gradienr. 
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this tract receives less of silt and more of sand during 
floods which reduce the fertility of soil. 
Gomati-Ghaghara interfluve has a lesser fertility 
status of the soil, because Ghaghara brings lots of sand 
in the plain as it descends from the mountains. 
Trans-Ghaghara tract constitutes the northern part 
of the Ganga plain and lies between the Himalaya and tarai 
in the north and the Ganga-Ghaghara interfluve in the 
south. The soils are inferior to that of the Gomati-
Ghaghara tract . 
Rohilkhand tract adjoins the areas of montane and 
sub-montane tracts. This region is generally free from 
floods. The soil is poor. The northern part of the region 
is quite similar to that of tarai. 
Trans-Yamuna Tract : 
In the south and south-west of the state the tract 
is considerably different from the main areas of the state. 
The general slope of the area is from southwest to north-
east. The soil is generally rocky in nature and infertile, 
interspersed by patches of black soil which is entirely 
different from the alluvial soils of the great plain. 
The tract either suffers from an excess or a deficiency 
of rainfall. 
CHAPTER I I 
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CHAPTER n 
FLOODS : A HISTORICAL PERSPECTIVE 
Uttar Pradesh lies in an area of intense monsoonal activity 
as a result of which it is subjected to floods every year. The 
intensity of flooding varies from year to year but it is 
responsible for causing danger to standing crops, cattle, 
and human life. Flood occurs when, due to excessive 
rainfall/ the catchment area of a river receives 
considerable volume of water which may not be drained off 
by the river. Physiography of the area also influences 
the occurrence and severity of flood. The intensity and 
frequency of floods vary primarily, with varying 
precipitation conditions in the catchment area. 
The floods of different magnitudes of discharge 
at different intervals of time are commonly known by their 
expected recurrence intervals such as annual floods, 
5 years, 10 years, 50 years or even 100 years floods. 
There may be a certain endemic zone in the river vaJJey 
which may have annual floods of moderately high discharge, 
but it may have still extremely higher discharge at 
different intervals of time. So almost all the river 
valleys are subjected to varying degrees of flood 
incidences. 
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A qualitative assessment of floods is found in old 
literatures of north India. Very old Sanskrit literatures 
narrate the occurrence of floods in early times. The myth 
of a great flood in the Shatapath-Brahman, the -Fish-God 
warns Manu against the foreseen flood-disaster and 
directed him to save himself by taking shelter in a ship. 
The predicted flood came and the Fish-God carried his boat 
to the peak of the Himalaya. The same myth is repeated 
in the Puranas and Mahabharata. The post-Rigvedic Aryans 
came nearer the sea and therefore, were better acquainted 
2 
with sea-fairing activities. The reference of heavy 
rainfall and resulting flood therefrom, is found in Vishnu-
Purana. They are also found in Vedic prayers, among 
Daivapidanama of the Arthashastra and among the ityah 
of Mahabharat (V.60.17) as specified in the Puranas. But 
in those days, as the river system had natural flow and 
were not silted up as they are today, floods did not occur 
annually with monsoons. Floods were a rare phenomena to 
happen. The above references in old literature do reveal 
their presence and the suffering from floods in the Indo-
Ganga plains. 
1. Shastri, S., The Flood Legend in Sanskrit Literature, 
Delhi, 1950. 
2. Saxena, D.P., Regional geography of vedic India, 1976. 
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Evidence of floods, occuring in Ganga plain, are 
also found in the writings of ancient and medieval 
history. During the Gupta period i.e. 4th century A.D., 
the whole of northern India was under the grip of severe 
floods. Patliputra was particularly badly affected by 
floods, that it was proposed to re-locate the city on 
a relatively higher ground. The Tarikh-a-Firozshahi of 
Zia-ud-din Barani and Ain-e-Akbari of Firdausi also 
indicate the damages caused by floods in Awadh region. 
The systematic record regarding occurrence of 
floods is available from 1872, when they severely affected 
about 382 villages along the river Rapti near Gorakhpur 
district. The notable floods of 19th century are those 
of 1894 and 1898. In 1898 both Ghaghara and Rapti flooded 
their lower reaches. The water level of river Ghaghara 
at Algin bridge was 0.63 m above the danger level in 
1894. 
Flood had become a more frequent phenomena in the 
20th century. The notable years of floods of this century 
were 1910, 1926, 1938, 1948, 1955, 1971, 1973, 1978, 1980, 
1981, 1982, 1983, 1985, 1986 and 1988. During the monsoons 
of 1910, very heavy rainfall occurred in the foothills of 
Nepal Hiamlayas, which caused flood in Rapti. Also 
excessive rain during the monsoon of 1922 caused heavy 
floods which damaged the low-lying areas of the region. 
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In the same way/ the heavy and continuous-, rains of July 
and August in 1924 flooded the Ghaghara, Rapti and other 
small rivers causing great damage. The upper Ganga and 
the Yamuna, in October 1924, experienced catastrophic 
floods. The subsequent heavy rainfall in the catchment 
of Ganga and the Yamuna occurred due to the depression 
in the Andaman sea, which disappeared over the Simla-
Kumaon hills by the end of September after causing 
exceptionally heavy and continuous rain there and also 
over the adjacent plains. The damages caused by the 
floods in Uttar Pradesh were very widespread and serious. 
Again in 1925 August, as a result of excessive rain, the 
most devastating floods washed away a number of villages 
on the bank of rivers Ghaghara, Gomati, Rapti and Kuwana. 
In 1928 monsoon, the excessive rain in July led to severe 
floods in the Ghaghara and Rapti catchment areas, damaging 
the Kharif crops. The monsoon of 1929 was erratic, the 
second half of September had incessant and excessive 
rainfall which flooded the Rapti and Ami rivers. Due to 
heavy rainfall in the catchments of Ganga, the Yamuna, 
Betwa, Ramganga, the Sarda, the Rapti and oLher 
tributaries in August 1934 there were heavy floods which 
caused considerable damage to life and property in Uttar 
Pradesh. During July 1936, the floods occurred owing 
to typical climatic conditions in the area. A deep 
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depression had developed with its centre near Lucknow in 
the beginning of July, which attracted strong monsoon 
winds leading to locally heavy falls in Uttar Pradesh. 
So the vigorous monsoon over the Upper Ganga Plain was 
responsible for severe floods in the Ramganga-, Gomati, 
Rapti and Ghaghara rivers, due to which the situation was 
grave all along the course of these rivers. Hundreds of 
villages on the banks of these rivers were submerged much 
damage was reported from all over eastern Uttar Pradesh. 
According to the reports published in the India weather 
Review of 1943, the river Varuna got flooded suddenly 
causing damage to crops and property. Varanasi, Jaunpur, 
and Mirzapur had severe flood and heavy damages to crop 
as well as to property. 
After 1950 the frequency and intensity of flood 
occurrences rapidly increased due to deforestation in 
upper reaches, encroachment along the rivers and siltation 
of river channels which have interrupted the natural flow 
of the rivers. October 1955 witnessed severe floods in the 
Ganga, Ramganga, Yamuna and Sarda rivers. The water levels 
in these rivers were reported to have risen to 
unprecedented levels. The level of river Ganga overshot 
the danger mark at many places, particularly near 
Farrukhabad. Hundreds of square kilometres of land were 
reported to have been submerged by one vast sheet of 
water. Similarly the damage in Uttar Pradesh was alsc 
consequently reported to be heavy. 
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The state had a gradual declining trend during 1956-
1965, which was reversed in 1966. Floods were more 
frequent and more severe during 1965-1971 but the 
situation improved somewhat thereafter. Again the years 
1976 and 1978 witnessed serious floods/ of which that of 
1978 was of unprecendented magnitude. The river Gomati 
had severe floods in September 1971 when not only the 
Gomati catchment area but several other towns like 
Sitapur, Sultanpur/ Jaunpur etc. situated along its banks 
were flooded. The floods in Gomati submerged large areas 
in Lucknow City. In September 1978 severe floods in Ganga 
and Yamuna affected vast areas in Agra, Mathura and 
Varanasi. The Yamuna spilJ-over had also affected 40 
villages along its bank in the Agra and Mathura areas. 
The rainfall was more intensive and concentrated 
in 1980 and several rivers of the state remained 
continuously in floods for weeks together. The pressure 
of floods was severe and devastating particularly in the 
central and eastern parts of the state. But the monsoon 
of 1981 was still more severe with heavy rains and cloud 
burst causing nearly all the rivers to flood. All over 
the state there were heavy floods and water logging. The 
entire state was suffering from flood during the monsoon 
at one time or the other. In 1982 the river Ganga' flooded 
Allahabad, Varanasi, Mirzapur, Ghazipur and Ballia. The 
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river Yamuna also flooded areas extending from Etawah to 
Allahabad. Due to abnormally heavy rainfall, Hamirpur and 
Banda also got flooded. This year was recorded as a year 
of severe floods. 1983 was also a notable year in the 
sequence of flood occurrence. This year too, the state 
witnessed devastating floods. Fifty six out of fifty seven 
districts of the state were affected due to heavy rains, 
waterlogging and floods. Lalitput, Jhansi, Hamirpur, 
Banda, Sitapur, Bara Banki, Gonda, Bahraich, Basti, 
Faizabad, Gorakhpur, Deoria, Varanasi, Ballia, Mathura, 
and Rampur were on top of the list which were severely 
affected by floods. Almost all the rivers of the state got 
heavily flooded causing extensive damage to flood 
protection works and inundating vast areas, as well as 
public and private properties. Severe floods were also 
experienced in 1985 during monsoon when out of 57 
districts, 55 districts were affected by floods. The only 
districts not affected were Jhansi and Etah. In 1988 most 
of the state with its western and central zones and also 
hill zone districts had rains above normal as a result 
of which 46 districts out of 57 were declared flood 
affected. In 1989 out of the 62 districts, 25 were 
affected by floods .which caused extensive damage to life 
and property. 
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A historical perspective of floods reveals that 
Uttar Pradesh is one of the major flood prone state of 
the country. The frequency and intensity of floods do 
augment with the passage of time. Of the total flood 
damages of the country about half is contributed by the 
floods in Uttar Pradesh . 
CHAPTER I I I 
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CHAPTER III 
CAUSES AND PATTERN OF FLOODS 
Flood occurs due to the inability of the normal 
channel to hold the discharge of water passing down the 
river system. Such discharges may be produced by high-
intensity or long-duration rainfalls/ by snow melt or 
by failure of either natural or artificial stores of 
water for example dam failure or the sudden release 
of glacial pondings. Flooding is eccentuated by erosion 
and silting, earthquakes and landslides. Flooding in 
other words is caused by the inadequate capacity within 
the banks of rivers to contain the high flows from the 
upper catchment caused by heavy rainfall. It is also 
caused by accumulation of water resulting from heavy 
spells of rainfall over areas which have poor drainage. 
The human factors usually intensify the flood. In 
conclusion, two factors, the natural and human factors, 
are responsible for the occurrence and intensity of 
floods . 
Natural Factors 
The two basic factors responsible for the 
occurrence of floods are therefore addition of excessive 
quantities of water resulting from increased run-off in 
the catchment area and reduction in the carrying capacity 
50 
of the channel as a consequence of accumulation of 
sediments or the obstructions built on water channels. 
Floods originate in the watersheds of rivers in 
the mountains and the plains. The rainfall on hillsides 
flows down the slopes at great speed, gaining momentum 
continuously. Increased velocity leads to increased 
erosion of soil which causes heavy sedimentation in the 
stream bed down the slope. But in areas under vegetal 
cover, the rate of soil erosion is reduced. The Himalayas 
watersheds are friable and unless there is enough vegetal 
cover, the soil is easily eroded and clogs the rivers. 
Heavy rainfall in the upper reaches of all the rivers of 
Uttar Pradesh thus creates ideal condition for floods 
in the middle and lower course of the river by providing 
both the conditions of excessive volumes of water and 
enormous siltation of the river bed. The seasonal 
flooding and shifting channel, changing the location of 
flood area is usually confined to low Khadar or New 
alluvium flood plains. In eastern Uttar Pradesh the width 
of Khadar varies from 5 to 30 km. along the rivers. The 
rivers of Uttar Pradesh however have a very wide flood 
plain (Khadar) either on one side or on both sides. These 
Khadar are generally made up of the sediments brought 
by the rivers. The change in river course is observed off 
and on during floods. These changes by and large take 
place either by carrying a new channel in the Khadar or 
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by cutting the banks in case of incised rivers in which 
flow generally remains within the banks. These changes 
often cause or aggravate the river on the hydraulic 
structures sited along or across the river. Such 
structures sometimes either become redundent or 
ineffective. The phenomenon of the changes in the river 
course is highly complex and depends on many factors but, 
discharge sediment concentration and stiffness of banks 
play an important role. These often cause a change in 
natural meanders. River Ganga which used to flow along 
Kanpur bank about thirty years ago now flows about six 
km away from this bank. River Gandak near Chitauni is seen 
changing its course as soon as it receives a moderate 
flood . 
Heavy rainfall in the Siwalik Himalayas, heavy 
erosional load, abrupt change in gradient from mountains 
to plains, the large volume of water choked by debris, 
just spills over causing floods. The annual rainfali in 
the plains varies from 600 mm in the western part to about 
1750 mm in the eastern. The variation of rainfall in the 
slopes of the Himalayas is from about 1250 mm to 1850 mm. 
The flood problems in the Ganga region are mostly 
confined to the northern tributaries which bring in a lot 
of sediment, overspill their banks and change their 
course. In Uttar Pradesh frequent flooding is experienced 
in Ganga, Yamuna, Rapti, Sarda, Ghaghara and the Gandak. 
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The rivers Ghaghara and Rapti have their catchment areas 
in the Himalaya, which receives 15 to 35 times more 
rainfall than the region. Therefore, a huge volume of 
water reaches quickly to the plains and thus inundates 
a very large area. Erosion of river banks also poses 
problems and occurs at places on the Ganga , the Ghaghara 
and the Gandak in the study region-
Erratic distribution of rainfall in terms of time 
and space is a major factor in occurrence of floods. 
The region experience most of its rainfall in the months 
of July, August and September. About 72 per cent of the 
total rainfall is concentrated only in three months of 
the year (July to September). Some times a very heavy 
downpour concentrated within the few hours is also 
recorded. Due to it the volume of rivers discharge 
suddenly increases. For e.g. in 1971, Gorakhpur recorded 
405.65 mm rainfall on 7th August during 4.00 p.m. to 
9.30 p.m. only. But mostly one day maximum is recorded. 
For example, in 1975, the maximum one day rainfall has 
been at Bulandshahr which was 431.8 mm on 9.9.75. 
Followed by Lucknow, where the one day maximum was 136.7 
on 21.6.75. It happened in such a short spell of time that 
nearly al] the low lying areas in the city were in knee 
deep water and life in the city came to a standstill for 
nearly eighteen hours. In district kheri at Lakhimpur one 
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day rainfall in this season was recorded as 239.80 mm. 
Similarly in 1980, the rainfall was more intensive and 
concentrated and several rivers of the state remained in 
floods continuously for weeks. 
In 1980, one day maximum rainfall of 202.4 mm in 
Gomati basin\ was recorded at Sitapur on 8.7.80. A maximum 
rainfall of 250 mm in one day in Yamuna basin recorded 
at Khair in district Aliqarh on 10.7.80. Maximum rainfall 
of 201.0 mm in one day in Sarda basin recorded at 
Lakhimpur. Heaviest rainfall of 222.5 mm in a day in Betwa 
basin in district Banda caused over flow on 11.8.80. 
Maximum rainfall of 221.90 mm in one day in Ganga basin 
was recorded at Allahabad on 26.8,80. The heavy rainfall 
of 265 mm in a day was recorded at Deoria on the 15.8.80. 
In the year 1985/ there were widespread rains all 
over the state in the months cf June ^ July and August . 
One day maximum rainfall of 136.00 mm was recorded in 
the Gandak Basin on 27.6.85. Similarly on 16.7.85 a 
maximum rainfal of 191.00 mm was recorded in Ghaghara 
basin. Bijnor recorded its one day maximum rainfall of 
251.5 mm in Ramganga basin. Lucknow recorded its one day 
maximum rainfall of .199.8 in Gomati Basin. 
In the year 1989 the monsoon arrived in the state 
in the third week of June and was active in July. August 
experienced sluggish rains but again it became active in 
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September. District Gorakhpur, Deoria, Basti, Gonda had 
unprecedentedly high intensity rainfall. In Gonda there 
was 947 mm rainfall in a day on 15.7.89. It may thus be 
clear from these records that most of the rains come down 
in three months i.e. July, September and August with great 
intensity. These heavy downpours concentrated in a short 
period of time cause flood and changes in the river 
course. 
Low imperceptible gradient in the plains is also 
one of the important natural factors for the frequent 
occurrence of floods in the region. Owing to low gradient, 
water discharge is very slow and it leads to piling up 
of water in the lower reaches. The gradient is still more 
dulj near the confluence of rivers. .or example the 
confluence of Rapti and Ghaghara near Distolia and Rapti 
and Ami at Kauriram have very dull gradient, ranging 
between 7 cm/km to 3 cm/km. The gradient is very low near 
Gorakhpur which has been measured as 56 cm/km.This is one 
of the causes for occurrence of severe floods in this 
part of Uttar Pradesh. 
Flooding also occurs at the confluence of the 
streams when the water level in the main river is above 
danger level. It causes flooding of the tributaries due 
to back water at' the confluence of tributaries and 
becomes potential flood prone areas. The confluence at 
Allahabad is one such example. The other similar type is 
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seen where Ghaghara and Rapti meet together in Berhalganj 
block and inundate more area due to accumulation of huge 
amount of water. Also in lower Rapti Sarju area/ the 
floods are due to mainly this factor. 
Most of the rivers in Uttar Pradesh have developed 
meandeVs in the plain area (Fig.7). The rivers like Rapti, Ami, 
Kuwano are extremely meandering in nature. This nature 
of a river certainly aggravates the severity of flood, 
because river water takes longer period to flow downward. 
As a result, water starts pilling up and thus inundates 
more and more areas. The braided river like Ghaghara has 
a complex network of shallow diverging and converging 
streams separated by bars and the river is unable to carry 
all the material supplied to it . It thus deposits some 
of the material within the main channel and the stream 
is forced to flow around the deposits. Due to the 
obstructions in the channel the water ovewrspills in the 
form of floods. 
Human Factors 
Floods are natural phenomenon but by the passage 
of time due to the- increased pressure on land floods are 
aggravated by human activities as well or it is partially 
man-made hazard. This human factor is even increasing with 
more and more undesirable interaction of man with the 
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UTTAR PRADESH: MEANDERING NATURE OF THE MAJOR 
RIVERS. 
TONS R-
FIG.7 
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nature. 
Heavy deforestation in the upper reaches is the 
most important factor as far as human activities are 
concerned. Vegetation is the form of forests or plantation 
act as a retardant of the sheet flow. Forests also 
provide leaf cover which breaks the impact of falling rain 
and reduces intensity of erosion. Roots of plants create 
conditions in the soil texture which are conducive to 
percolation. Therefore, in areas under vegetal cover, 
soil erosion is reduced and low floods are moderated 
Watershed management practices also contribute to 
occurrence of flash floods and soil erosion, besides 
deforestation and lack of soil conservation. 
The rivers flowing down the Himalayas like Ganga , 
Ghaghara etc. receive very heavy rainfall in their upper 
reaches. It was previously covered with dense forest and 
so, a considerable amount of precipitation was absorbed 
and runoff was reduced and also delayed to some extent . 
But in recent past people destroyed the forests 
ruthlessly to increase the agricultural land. Most of 
1. Burton, I., Flood damage reducing in Canada , Methun , 
To-ronto, 1969,~pp. 77-78. 
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the forest cover at the foot of Himalaya has already been 
removed for cultivation in a higher percentage in western 
Uttar Pradesh. This largescale remc'-.^ l of natural 
vegetation and overgrazing by flocks of sheep and goats 
has laid bare large areas along Himalaya which has 
caused landslides, extensive erosion and heavy siltation 
rate, irregular regime of springs and rapid flow of water, 
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causing heavy floods. Due to deforestation in upper reaches 
a frequent occurrence of heavy floods in the lower reaches 
have been aggravated. 
Deforestation has not only increased the rate of 
run-off but also the sediment load in the rivers. It gets 
deposited in the river beds making the river more and 
more shallow. Due to this the water carrying capacity 
of the rivers have decreased and frequent overflow is 
observed. Deforestation is thus the most important cause 
of floods. 
Obstruction in natural flow is also a human factor 
which aids in flooding. Human activies have increased the 
problem of floods by constructing roads, railways, bundp 
and huge buildings either across or along the natural 
flow, which greatly obstruct the smooth flow of rivers. 
The old bridges, generally have been constructed at such 
2. Kumra, V.K. and Kayastha, S.L., Environmental Studies 
: Fundamentals, Problems and Management , Varanasi , 
India, 1986, p. 50. 
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a height and of length that water cannot pass easily 
during the rainy season. The urban encroachment in Kanpur 
on Ganga floodplains is one good example of its type. 
The water flows over the bridges and spreads over the 
flood plains in the upstream region if the bridges are 
constructed at low level. The Government is mostly 
interested in construction of embankment to cope with the 
flood problem but it has rather aggravated the problem 
since embankment allows high silting rate in the river 
beds and it breaches frequently and as well obstructs the 
natural flow of rivers to great extent. In general, it 
is seen that when width of a river decreases the velocity 
of water flow increases alongwith slight increase in the 
water level and overflow. Because decrease in width causes 
an increase in volume of water due to which local water 
flow takes place which ultimately causes increase in 
velocity. The rate and intensity of erosion depends on 
two factors-velocity of water and slope gradient. The 
relation between velocity of water and erosional capacity 
of the river can be expressed as follows : 
Erosional capacity c<Z (water velocity) . it shows that 
a two-fold increase in water velocity will cause four-fold 
increase in erosional power. In the seme way two fold 
increase in water velocity will result in an increase 
of sixty-four times in transportation capacity (Gilbert's 
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six power law). In the district Basti there are five 
bridges on river Rapti in a sequence in an area of 23.5 
km. So the badly affected condition of this area can be 
directly correlated to the number of bridges and bunds 
in such a small distance. As these cause inderence in the 
way of flowing waters or in other words cause obstruction. 
Unscientific land-use and farming practices are 
also responsible for magnifying flood problems of the 
study region. In the study area wrong tillage system 
allows more loss of soil with surface run-off which 
gradualy retards the velocity and thus level of the river 
water rises gradually creating worse situation. The 
farmers do not construct any bund even along small 
tributaries, it results in more loss of soil through 
rapid erosion, thus forming a bad-land topography on 
one hand and adding more silt into the flood water on 
the other. Example of it is along the river basins like 
Rapti and Ghaghara. 
As more and more surface area is coming under 
construction due to increasing urbanization trend in the 
area during last five or six decades. It does not al:ow 
water to percolate downward- As a result, the volume of 
water through surface run-off has increased further 
intensifying the flood situation and has also decreased 
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the time lag. A number of bunds which have been 
constructed under flood control measures to protect the 
region. But as these man-made bunds are very beneficial 
to the people of the region/ at times these bunds create 
serious problem for them in many ways. The lower reaches 
of rivers in the study area show a gentle gradient of 
about 3-5 cm per km. these bunds provide a check on the 
steady flow of over-flowing water during heavy rainfall, 
thereby causing sedimentation in river beds instead of 
in flood plain. These sedimentation result in the 
formation of shallow beds of the river as well as a 
decrease in carrying capacity of load in the rivers. This 
gradually increases the frequency and intensity of floods 
in the region. Apart from this if there is any breach in 
i he bunds either due to water pressure or deep erosion 
or due to human activities then sudden occurrence of heavy 
floods i.e. flash floods causing much destruction to crops 
and cattle, human lives and to property. These bunds not 
only cause destruction in local areas but they also create 
major problems too. 
Pattern of Floods 
The state of Uttar Pradesh accounts for 24 per cent 
of the total flooded area in the country. The eastern halt 
of the state is more vulnerable wherein some area gets 
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affected by floods almost every year. There was a 
gradually declining trend in the extent of floods during 
1956-55 which was reversed in 1966. Floods were more 
frequent and more severe during 1966-71, but the situation 
improved somewhat thereafter. Again the years 1976 and 
1978 witnessed serious floods, of which that of 1978 was 
of unprecedented magnitude. These two floods brought above 
an upward trend in the total area affected. Floods have 
become a significant annual hazard in the study area. Each 
river system has its own characteristic periods and causes 
of flooding. All river basins are prone to flood? in 
view of the extreme variability of the monsoons but there 
are some basins like Ganga which are subject to serious 
floods every year. Most of the catchments of river Ganga 
and its tributaries have, over the years, undergone 
degradation. This has led to loss in retention capacity 
of the catchments and consequent increase in the run-off 
and sediment flow which tends to upset the river regime 
and cause problem. 
The spatial patterns of various characteristics 
of flood, such as time of occurrence, frequency, duration, 
magnitude and flood prone zone etc are of great 
importance as these are directly related, to the various 
types and degree of losses. The time of flood occurrence 
is directly related to the outburst of the southwest 
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monsoon which cause rainfall in the study region. 
Normally/ the time for the on set of the southwest monsoon 
in the region is mid of June and the retreat of monsoon 
by mid or end of September. But it usually fluctuates by 
15 to 30 days. The amount of precipitation is not 
uniformly distributed in this period of time and it 
sometimes have more than one intensive rainfall period. 
This period of intense rainfall takes place sometimes too 
early and sometimes too late. It reveals that the 
occurrence of floods takes place as early as the first 
week of July and as late as second week or third week of 
September in the study area. For example early floods 
occured in the years 1922, 1938, 1947, 1954, 1973 and 
1984. Similarly late flood years were 1932, 1943, and 
1973. The normal flood period in the region is from second 
week of August to mid of September. This flood period is 
comprised of about 71 per cent of the total flood 
frequency of the region. About 19 per cent of flood 
frequency occurred before mid July and about 9.5 per cent 
during late period. In contrast with records of monthly 
values of mean run-off, flood occurrences may be treated 
as random event, for the meteorologic and hydrologic 
factors affecting • flood production do vary with time 
sufficiently that the combinations have many 
characteristic of chance events. For example if in a 
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period of 20 years of record the largest flood was of a 
certain size it is probable that the next 20 years will 
also contain a flood of equal magnitude. 
From past records much evidence o'l importance of 
rivers in human progress and experience is found, but 
hardly does it contain references to river behaviour that 
have quantitative scientific significance. The severity 
of floods is compared on the basis of its frequency of 
occurrence. The flood frequency may be put into two sub-
heads i.e.:(a) Number of flood years per decade, 
(b) Number of floods (frequency) within a decade. 
In the study area there were normally one to two 
severe floods, three to four normal and two to three low 
floods per decade. But after 1965 this trend has been 
changed owing to several human activities and their impact 
on landscape. More so after 1970, the intensity and 
frequency of floods has rapidly increased in the study 
region. Flood frequency varies from one river to another 
depending on river characteristics. It is due to 
confluence effect of rivers, proximity of Himalaya and 
amount of rainfall within its catchment areas. River Rapti 
flowing through north and north-eastern portion of the 
region and this region also receives relatively higher 
rainfall. Besides, certain rivers affect their respective 
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plains with more than one flood within the same monsoon 
season. It has found that the flood frequency is generally 
higher in the zones where per decade flood year is also 
higher. River Ganga, Rapti and river Ghaghara have high 
flood frequency. Another main cause of increase in flood 
frequency is due to discharge of excess channel water to 
rivers during rainy season. 
The duration of floods in the study region ranges 
from few hours to several weeks. Also some parts of the 
region receive flash floods which last for a few hours, 
due to steep gradient and very heavy rainfall in hilly 
area's of the study region. And these flash flood waters 
when reach plains do cause havoc as the slope gets reduced 
and water is unable to run-off fast but ke-eps standina 
for several days. On the other hand floods of longer 
duration are experienced mainly in the lower reaches and 
confluence zone of the rivers in the study region. There 
is lack of any systematic record of flood duration in 
the study region/ only some evidences are available 
through government records. So it is very difficult to 
describe their pattern of stay on the basis of available 
data. That is why a general pattern of flood duration is 
discussed. 
The hydrological phenomena of floods in a drainage 
basin may experience floods of varying magnitude in the 
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flood plains as an annual occurrence or one at greater 
intervals of time. As the magnitude and frequency of 
floods vary primarily on the precipitation conditions in 
the catchment, there are floods of different magnitudes 
of discharges at different intervals of time/ commonly 
identified by their expected recurrence intervals such 
as annual floods, 5 years, 10 years, 25 years, 50 years 
or 100 years. There may be certain endemic zones in the 
river which may have annual floods of moderately high 
discharge, occasionally being frequented by extremely 
higher discharge conditions at different expected 
intervals of time. Almost, all the rivers are subjected 
to varying degrees of flood incidences/ creating damages. 
In the study area, the magnitude of floods varies from 
one river to another and from year to yejc. The magnitude 
of floods in the region recorded per decade as 2-3 very 
high, 4-5 medium and 2-3 low magnitude floods. The table II 
indicates danger level and maximum water level of rivers 
recorded at different recording stations. This shows that 
the magnitude of flood has rapidly increased after 1977. 
The floods of high magnitude rarely come in early 
periods. It occurs more particularly in between mid August 
to mid September. The main cause of low percentage of 
early floods in the study region is absorption of major 
part of rainfall by upper dry soil and due to it surface 
runoff is reduced to a certain extent. But during the 
middle and later monsoon period, the soil is saturated 
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TABLE - ll 
Danger levels and maximum water level of major rivers a 
selected stations between 1975 to 1989 
Rivers 
Sarda 
Rapt i 
Great Gandak 
Ganga 
Ganga 
Yamuna 
Ghaghara 
Rapti 
Ganga 
Rapti 
Yamuna 
Ganga 
Ganga 
Ramganga 
Ghaghara 
Burhi Rapti 
Sai 
Yainuna 
Ganga 
Sai 
Ghaghara 
Rapti 
Burhi Rapti 
Yamuna 
Gomati 
Ghaghara 
Rapti 
Recording 
stations 
Paliakalan(Kheri) 
Birdghat 
(Gorakhpur) 
Bhainao (Deoria) 
Gaighat (Ballia) 
Narora (Bulandshahr) 
Delhi Gate 
Elgin Bridge 
Balrampur bridge 
Chhatang 
Balrampur (Gonda) 
Auraiya (Etawah) 
Ghazipur 
Ballia 
Babri (Shahjahanpur) 
Turtipar (Ballia) 
Kakarhi (Basti; 
Rae Bareli 
Auraiya (Etawah) 
Gaighat (Ballia) 
Bani (Lucknow) 
Ayodhya (Faizabad) 
Birdghat (Gorakhpur) 
Kakarhi (Basti) 
Mathura 
Bhatpurwaghat 
(Sitapur) 
Ayodhya (Faizabad) 
Birdghat(Gorakhpur) 
Danger 
1 evel 
(in m.) 
153.619 
74.981 
95.78 
56.39 
178.42 
204.83 
106.078 
104.62 
84.73 
104.62 
110.00 
63.10 
57.615 
137 .30 
64.01 
85.65 
101.00 
110.00 
57.615 
115.50 
92 .73 
74.98 
85.65 
165.20 
114.30 
92.73 
74.98 
Max imum 
water 
1 evel 
( i r m .) 
154.80 
76.07 
96.50 
58.05 
179.28 
207.50 
106.690 
104.82 
88 .03 
105.96 
114.38 
65.13 
59.92 
139.65 
65.09 
88.36 
106.71 
116.63 
59.79 
116.08 
93.64 
75.86 
87 .13 
167.01 
119.84 
93.27 
76.44 
Years 
1975 
1975 
1975 
1975 
1976 
1978 
1978 
1978 
1978 
1981 
1981 
1982 
1982 
1983 
1983 
1984 
1985 
1986 
1988 
1988 
1988 
1988 
1988 
1988 
1989 
1989 
1989 
Source : Irrigation Department/ Lucknow, U.P 
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and therefore higher percentage of rainfall turns into 
surface runoff give rise to already swollen river which 
cause heavy floods. River Ghaghara and Rapti have more 
than one flood frequency in the same monsoon season, but 
these are of varying magnitudes. The flash floods are 
generally of high magnitude. At confluence zones of the 
river the magnitude of flood is also high It is seen that 
flood frequency and magnitude have increased rapidly after 
1965. Increased socio-economic activities in the flood 
plains and ecological degradation in the upper reaches 
have increased the magnitude and frequency of flood in 
the study region. 
Flood Prone Areas 
Nearly all the rivers of India carry heavy 
discharge during the monsoons when their catchments 
receive intense and heavy rainfall. In the upper reaches, 
where the rivers flow through mountainous terrain, there 
is generally less possibility of overflow of the banks 
during high discharge and the problem is confined to bank 
•erosion. In the lower reaches, where the surface is flat, 
the rivers overflow their banks and cause inundation. At 
many places inundation is caused by rainfall in the local 
areas on account of the delay in the drainage of the rain 
water due to slope condition, immature valley and high 
stages of the river at the outfall. The problem of floods 
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varoes from basin to basin. The most affected flood prone 
area in India is Ganga basin . The Ganga basin is bound 
on the north by the Himalaya and on the south by the 
Vindhyems.The state of Uttar Pradesh lies between this 
and covers a vast portion of Ganga basin. In this plain 
rainfall during monsoon season accounts for about 90 per 
cent of the annual rainfall. 
The rivers Ghaghara , Rapti/ Ganga and Yamuna carry 
huge quantity of silt during the floods and deposit the 
same in its bed due to the poor slope and this results 
in the tendency to meander and inundation of vast areas. 
Flooding is generally caused owing to spilling of river 
water over banks. But there are some low-lying lands, 
which remain submerged for considerable period of time. 
The entire central and eastern parts of Uttar Pradesh 
are liable to inundation from floods. 
In Uttar Pradesh atleast 29.1 per cent of the total 
area is flooded every year although about 73.36 per cent 
of its total area is liable to floods (Fig. 8). Out of this, 
eastern Uttar Pradesh is liable to 58.8 per cent flood 
proneness. This shows that the flood intensity in eastern 
Uttar Pradesh is mych higher than that of the entire 
state. This high percentage of flood prone area is due 
to the flatness of the region i.e. the slope is very less. 
A number of districts, particularly, in the eastern 
region of the state get affected. Thr most severely 
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affected among them are Bahraich/ Gonda , Basti, Sitapur, 
Bara Banki , Varanasi which together account for 36 per 
cent of the total cropped area submerged in the state. 
The whole study area can be divided into three flood prone 
areas on the basis of affected area : 
(i) High flood area (area affected > 60%) 
(ii) Medium flood area (area affected 60 to 30%) 
(iii) Low flood area (area affected <^ 30%) 
High flood area covers about 48 per cent of the 
total flood prone areas in the state- This area is 
situated along the middle and lower reaches of rivers and 
where the surface is locally relatively depressed. The 
high percentage of high flood prone area is also due to 
the confluence effect of rivers like Ganga and Yamuna 
at Allahabad, Ghaghara and Rapti rivers as well as local 
streams and depressions, which are generally over-flooded 
even with very less increase in water level of rivers 
during monsoon season. 
The medium flood area covers about 29 per cent 
of the flood prone area. This flood area is affected by 
all the major rivers such as Ganga, Yamuna, Ghaghara, 
Rapti, Gomati and Ami. The percentage of the area under 
medium floods has slightly increased after 1975 due tc 
protectional measures in high flood areas. This flood area 
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is affected between 30 to 60 per cent. About 23 per cer.L 
of the flood prone area is under low floods and it 
includes the areas where on an average flood affects arc-
less than 30 per cent. 
Besides this on the nature of flooding the whole 
flood prone area can be divided into two sub-heads. 
(i) Flash flood area 
(ii) Normal flood area 
The flash floods usually occur in the north and 
north-western part of the region and also at times due 
to the failure of dams. In case of flash floods the tim.e 
lag is very short. And as it is all of a sudden, it sweep? 
away more life and property. The main cause of flash 
floods in northern part of the study region is due tc 
heavy rainfall in the hills. The flash flood area accounts 
for only 19 per cent of the total flood prone area of tr.e 
region. The normal flood prone areas are found mainly i ri 
lower reaches of rivers and cover 81 per cent of the LOtal 
flood prone area. These floods take time to be destructive 
and area can be evacuated. As the rivers swell slowly. 
From the above it is clear that the intensity/ 
frequency and magnitude increase by passage of time due 
to human interference also. The flood prone areas are also 
on an increasing trend. 
CHAPTER IV 
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CHAPTER IV 
FLOOD HAZARD : PERCEPTION AND MANAGEMENT 
Flood hazard has larger spatial impact and 
involves greater loss of life and property than any other 
hazard. In view of its disastrous impact on human life 
and economy, attempts have recently been made to 
analyse human perception towards flood hazards, with 
an ultimate goal of creating awareness regarding its 
control measures. The impact is constantly felt in 
the field of human adjustment in plain areas which are 
easily subjected to floods. Humans are attracted to 
settle in flood prone areas because of water supply, 
transportation and simple terrain. These attractions 
however are no more important today as water 
transportation is a rare thing except for bulky 
products, while water supply is generally obtained 
from underground sources through pipes. But inspite 
of these changes, encroachment of settlement on flood 
plains continues to increase to some extent due to 
geographical inertia whereby existing settlements 
continue to grow in peripheral regions. These 
encroachments take .place without keeping in view the 
flood hazards, which result in severe damages in all 
walks of 1i fe . 
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Perception 
Human perception of flood hazard depends 
basically upon the experience of flood occurrence in 
the past. Perception of flood may not necessarily be 
accurate by scientific standards but is more or less 
upto the mark. It gives a general picture according to 
the level of perception as well as intensity of flood 
proneness of a place. To know the perception of flood 
hazard it is necessary to interact with people. In doing 
so it was found that most of the people perceived 
flood as a hazard. The respondents of high flood areas 
such as eastern and parts of central Uttar Pradesh have 
more awareness or perception for flood hazard/ whereas 
others have less perception about it simply because 
they do not experience flood to greater extent. The 
perception in study area also indicates change ol 
flood recurrence in future and magnitude of floods as 
well. But this depends on the intensity of flood in 
an area. The more the area is prone to floods the more 
strong is the perception of flood nazard of the 
people. Human response pointed by Kates (1971) is the 
result of joint interaction between physical and socio-
economic process and is determined partly by the nature 
of flood hazard and partly by the characteristics of 
the decision makers, whether the respondent is an 
individual flood plain occupant or farmer, government 
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official, industrial producer, etc. So the nature of 
the individual decision maker and of the flood hazard 
itself influence perception in a combined way, which 
can be sharp, mild or absent. The damages caused by 
floods consist of many aspects including structural , 
erosional, loss of lives and property, contamination 
of water, disruption of socio-economic activities like 
transport, communication, agricultural fields and crops 
etc, perception of this hazard is important and helps 
to know the extent for future planning. A positive 
response in this regard may help in modifying flood 
and reduce damages. 
Most of the occupants of severe flood affected 
areas have more perception about floods and they 
believe that floods are hazardous. While occupants of 
medium affected areas have moderate perception as well 
as idea for floods as hazard and occupants of those 
areas where floods are experienced less or have no 
floods have a different attitude or perception, which 
is nearly absent and they do not take floods as hazard. 
This shows the direct link between experience of 
floods and perception about it. Similarly the occupants 
keep alert and have in mind flood hazard before 
1. Kates, R.W., Natural Hazard in Human Ecological 
Perception : Hypothesis and Models, Economic 
Geography, 47, Chicago, 1971. 
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starting with any new project in areas where floods 
are severe and frequent. While occupants of lesser 
affected areas are ignorant about it. So a change in 
behaviour is seen in different intensity zones. The 
perception about the recurrence and magnitude also 
have the same pattern. The high flood zone occupants 
perceive that floods will recurr and with higher 
magnitude although occupants of low intensity zone 
do not think over it and some have no idea, while few 
of them perceive that it might become less in future. 
As for the affinity towards flood plains the occupants 
are quite divided according to their occupations. 
There is a marked variation among them. The non-cultiva-
tor have high level of variation for affinity towards 
flood plains/ more so after severe floods they have less 
preference for it. On the other hand cultivators or 
the landowners are attached to their lands and show 
very little variation even after severe floods. But they 
prefer to have atleast one member in non-cultivating 
job so as to support the family during floods. As 
regards perception towards advantages and disadvantages 
of flood, the occupants have different view for various 
things. The occupants have perception that floods are 
advantageous for agricultural purpose as it leaves 
behind deposits and the underground water is restored 
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\ 
Management 
back, but floods are a disadvantage to houses, 
education, accessibility, market, trade, etc. In case 
of health and diseases due to floods, the occupants 
have little idea and are divided in their views. The 
level of perception and awareness of occupants are 
according to the intensity of floods in th^^z^^M, 
the response is quite fair 
The management to floods implies not letting the 
excess runoff water flow suddenly and intensity into 
the drainage network. The measures taken are intended 
to reduce the proportion of runoff by increasing 
infiltration, spreading the excess water that manages 
to get into the channels and disposing it through 
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channels or canals. The authorities in flood-prone 
parts announce 'preparedness before the onset of the 
rains, but every time the monsoon strikes they are 
caught by surprise. The situation has worsened more 
particularly since seventies. The control of floods 
is basically aimed at the reduction of flood damage. 
Flood control therefore can be achieved in a number 
of ways. Flood damage can simply be reduced by moving 
2. Valdia, K.S., Environmental Geology 
Context , New Delhi, 1987, p. 341. 
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the damageable property out of reach of flood 
waters. This involves adjustment by occupants and 
abatement. The study is based entirely on the measures 
taken by occupants through their perception of floods 
to adjust and abate with flood hazard. 
Adjustment : 
The idea of human adjustment to floods is not 
new but dates back to the time when settlements started 
near the rivers. And an adjustment to flood may also 
reduce the flood losses to a great extent that is why 
adjustment have greater role in managing flood damage. 
The study area is a good example of interaction 
between man and nature. As floods from time immemmorial 
have existed here and people have devised several 
measures to cope with this hazard by trial and error. 
The adjustment can be classified as Socio-economic in 
nature. The economic ways of adjustments involve 
agriculture/ livestock, fishing and other activities 
while social adjustments include aspects basically of 
houses/ food/ clothes etc. Afforestation is a type of 
main abatement method applied by the occupants. As the 
flooding is common in central and eastern Uttar Pradesh 
and to some extent in western as well as few parts of 
Bundelkhand areas of Uttar Pradesh, emphasis in 
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understanding flood adjustment is given to medium and 
high intensity flood zones of the state. Economic 
adjustment adopted by the occupants in the flood prone 
areas differ in the study region from place to place 
according to the intensity of flood in that place. 
The agricultural practices evolved in the study 
region are the manifestation of an adjustment process 
between natural system and human system. The occupants 
have evolved methods of farming which have been adopted 
to cope with the seasonal rhythm of rainfall. Farmers 
perception about their immediate environment especially 
rainfall and floods determine the pattern of land use. 
The agricultural activities in flood prone zones have 
some common features i.e. farmers have consideration 
for higher agricultural returns. They are less 
concerned about the quality of produce. It was observed 
that the farmers mostly grow crops that are ecophysiolo-
gically adapted to the region. They grow such 
combinations which can stand drought conditions as well 
as floods. It is also observed that farmers produce 
Kharif crops with minimum investment due to frequent 
flood danger. So that comparatively less damage is 
caused by floods in economic sense. Floods have impact 
on crop combination and also on area under different 
crops. It was noticed that arhar, kodan , maize and 
jowar are grown together. In this case jowar can resist 
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floods to greater extent than other crops. Special 
variety of paddy like Naugajia is sown which can resist 
high to very high floods and grows very fast. In areas 
of high flood intensity farmers are not able to 
cultivate nearly half of the land in kharif season and 
that usually they use the land only once or twice and 
do not use fertilizers for production of crops as they 
might be washed away by floods. Whereas farmers of flood 
prone zones depend largely on rabi crops as these crops 
are benefited by floods by recharging soil fertility 
and moisture content. Wheat, gram, peas, barley etc. 
are grown extensively. The area under wheat cultivation 
has increased. The area under zaid crops is very low 
in flood plains. They are only grown on low lands along 
the river courses. Crops like water melon, cucumber etc. 
are important zaid crops. Whatever precaution may be 
taken still the agricultural produce and the farmers 
do suffer as the floods are sometimes in early monsoon 
and they spoil the seeds. Whereas, the floods of later 
monsoon spoils the crop. So the farmers have tried to 
know the suitability of the agricultural lands at micro 
level vis a vis climatic factors for producing various 
crops. This gives way to possible efforts for 
agricultrual adjustment to the flood hazard. 
In study area the medium and Irigh intensity 
flood zones have considerable area under pasture 
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because of the presence of lowlands. As farming depends 
less on livestocks these days, the only livestocks which 
are kept are milch catties like goats, sheep, cows, 
etc. These catties have enough fodder from grasslands. 
The occupants keep these catties for economic benefits 
rather than for agricultural purposes. During floods 
people face difficulty of feeding their cattle as the 
fodder storage is minimal. Very few people maintain 
fodder stock. As floods take time to recede, they are 
unable to feed their cattle and due to prolonged flood 
period most of the people sell off their cattle due to 
fodder problem during flood times. This is due to the 
fact that fodder storage facilities are not enough and 
then the flood waters after receding leave behind 
contaminated grasses and land, which leads to diseases 
for cattle. A sizeable number of people shift their 
cattle to near by places during flood period or to their 
relatives i.e. to the places which are not flood 
affected areas. Yet some people keep their cattle in 
government protected sheds. So this shows the 
adjustment of occupants with flood hazard. 
A large number of people in study region 
especially in the eastern Uttar Pradesh are engaged in 
fishing as the presence of lakes, rivers and their 
tributaries provide favourable conditions for fishing. 
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A particular community of people known as 'mellah' carry 
out this practice. They like to settle down near water 
bodies. The concentration of these fishermen is high 
in flood prone areas of the state. These people have 
well adjusted the flood hazard as they know swimming 
and also have their own boats. By and large these people 
depend on this occupation and do not like to change it. 
Some of them are equipped to do business at large scale. 
It is also seen that people of flood prone areas are 
attracted towards other economic activi/ies such as 
secondary or tertiary activities. These people migrate 
to near by industrial areas for job. And as they are 
uneducated and unskilled, they mostly get engaged in 
low paid occupation. Flood prone areas are not so 
developed as businessmen do not like to take the risk of 
setting up industries in such areas. It is also 
observed that every family wants atleast one member of 
the family should have job in secondary or tertiary 
sectors so as to support the family in flood times, 
because agriculture and livestock is affected by floods 
As occupants are trying their best to adjust with flood 
hazards government should also help them by providing 
better aid and opportunities in economic sense. 
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Although people of flood prone zones are more 
involved in improving their economic condition but to 
some extent they are also concerned with their social 
well being. Social aspects begin with houses is 
important part of one's life. The problem of housing 
is acute in flood zones in the study region. It is 
observed that majority of houses are uncemented and 
some of the houses are cemented. A number of houses are 
in the form of huts. The reason is that the occupants 
do not want to take the risk of making cemented houses 
and spend much money due to recurring flood danger. 
Because damage to uncemented houses/ is easy to repair 
with low cost. While economically strong occupants of 
flood prone areas have made concrete houses with raised 
plinths above flood level. But such people are small 
in number. People have adjusted to medium and low flood 
level but have still to adjust to high flood level, 
which require more financial and technical assistance. 
Health is to be looked after as the contamination 
of water from decomposed plants, animals and numerous 
other dead organismis makes the entire environment of 
flood hit area unhygenic. These conditions give rise 
to various diseases like diarrhoea, dysentry, cholera, 
fever etc. in flood prone areas. The occupants of high 
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flood zones have developed some immunity to these 
diseases but the areas which get less floods are more 
prone to these diseases. Children and old people are 
greatly affected. The situation is brought under control 
by the medicines and food material supplied by the 
government. 
Education is affected by recurrence of flood 
at lower level schools, which are often closed when the 
nearby area is flooded. The situation ultimately is 
reflected in low levels of literacy in the flood prone 
areas. Higher education also at times is affected. 
Abatement : 
Abatement is to reduce the severity of floods 
and the occupants depend on afforestation in a way of 
reducing surface runoff and controlling soil erosion. 
It also helps in ground water recharge. People are aware 
of the usefulness of forests. Their responses revealed 
that forest cover is capable of controlling flood to 
a great extent. They showed a positive liking for 
planting trees, A high number of people blamed 
deforestation as the main cause of flood occurrence and 
their severity. People realize that plantation can 
solve the flood problem to some extent and that some 
steps have already been taken to plant trees in the last 
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two decades, particularly in flood affected areas. It is noticed 
that the number of trees are increasing from 1973. The 
department of social forestry which started in 1965 
lotks after the plantation of trees. Although plantation 
is on an increase yet the cutting down of trees is also 
going on side by side/ this practice needs to be 
checked so that the area under forests may increase. 
CHAPTER V 
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CHAPTER V 
FLOOD DAMAGES : AN OVERVIEW 
Most of the time that people have existed on earth, 
hazards have been normal part of the natural 
environment. Flooding is the most significant of all 
natural hazards/ being responsible for nearly 40 per cent 
of fatalities from natural disasters (Table III). These 
disasters are the cause of some 4 per oent of deaths 
globally each year. In India as well/ with the arrival 
of July and torrential rainS/ the rawaging floods, 
invariably inundates vast stretches of the Indo-Ganga 
plains causing death and destruction in their wake. The 
Ganga region covering north India receives 60 to 190 
cms of rainfall annuaJly and is chronically affected by 
floods. 
Authors like Goddard 1973, Burton 1970, Burton 
and Kates 1965 are among others who have pointed out that 
flood damage is increasing despite a massive and 
continuing investment in protection. Goddard (1973) 
suggested that annual global flood losses might be in the 
capacity of about $ 1.75 billion.^ Smith and Tobin (1978) 
state the flooding associated with tropical storm Agnes 
in 1972 might well be the most expensive flood event in 
1. Goddard, J.E., An Evaluation of Urban Flood Plains, 
American societfy of Civil Engineers / Technical 
Memorendum, No. 19, Urban Water Resources Research 
Program, 1973, P. 38. 
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TABLE - III 
ESTIMATED GLOBAL FATALITES CAUSED BY 
DIFFERENT NATURAL HAZARDS 
TYPE OF HAZARD FREQUENCY (%) 
Flood 
Cyclones 
Earthquakes 
Droughts 
Others 
40 
20 
15 
15 
10 
FATALITY 
DISTRIBUTION (%) 
COST 
DISTRIBUTION (% 
Developed countries 05 
Developing countries 95 
75 
25 
SOURCE : Adrian T. McDonald and David Kay, Water 
Resources : Issues and Strategies, England, 
1981, P. 111. 
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history with U.S. losses alone were estimated at $ 4.3 
. . . . 2 billion . 
Similarly in India also havoc caused by floods 
have shown a mounting trend over the past thirty five 
years/ of which the years 1983, recorded a loss of about 
Rs. 2/460 crores, which is a landmark in itself. It also 
witnessed the loss of 3,275 human lives and 153,086 cattle 
lives. The year 1984 was also followed by previous year 
3 being no less recording losses to Rs. 1,650 crores. 
Flood losses may be defined as the destruction or 
impairment, partial or complete, of the value of goods 
and services or of health, resulting from the action of 
4 
flood waters and the silt and debris they carry. flood 
losses are direct or indirect, according to the action 
and tangible or intangible, according to the nature. The 
direct damage is the most obvious. It consists of losses 
of physical property or destruction of such intangibles 
as papers containing valuable information. In each case 
the most distinguished feature is that, the property is 
2. Smith, K. and Tobin, G., Human Adjustment to the 
Flood Hazard, London, 1978. 
3. India Backgrounder Service, Floods and Drought : Rising 
damage. Vol X No.13 (461), New Delhi, 1985, P. 866, 
4. Hoyt, W.G. and Langbein, W.B., Floods, Princeton U.P., 
New Jersey, 1955, P. 128. 
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the victim of floods due to direct contact of water. 
The indirect damage is chiefly loss of business and 
services and also includes some tangibles. 
Floods pose a serious problem to the whole environ-
mental set up of the region bringing about changes of the 
physical environment. It affects erosional/ transporta-
tional and depositional activities of the river which in 
turn affects soil» vegetation and micro-relief of the area 
on the one hand and destroy human habitat/ crops, 
industry, settlement/ human and animal lives on the other. 
The extent and magnitude of the problem can be assessed 
in terms of different types of damages brought about by 
it in various period of flood occurrences. Therefore, it 
is necessary to analyse the available data on magnitude 
of damage caused by floods. 
According to the central water commission, about 
25 million hectares of land is prone to floods in India. 
It includes 7.40 million hectares of cropped area. On an 
average 3.10 million hectare cropped area is being damaged 
from floods annually. The total damage caused by floods 
is estimated at Rs. 2100 million based on the year 1952-
1953. The average annual loss involves one per cent of 
gross national product/ 4.1 per cent of net sown area and 
2.3 per cent of the total area. But the trend is upwards, 
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from 1954 to 1989 the annual flood affected area is about 
8.5 million hectare/ of which 3.5 million hectare (43%) 
is fertile crop land as estimated by the National flood 
control commission. 
Uttar Pradesh also accounted for 24 per cent of 
the total flooded area and 23 per cent of the total damage 
caused by it during the period 1971 to 1980 in the 
country. The proportion of cropped area to the total area 
affected increased from 45 per cent to about 55 per cent 
5 
from 1953-1965 to 1971-1978. The trend of damages caused 
by floods in post 1965 period waS/ however, different and 
a sharp increase has been observed mainly due to damage 
levels reported from 1971 onwards. 
Tables IV,V show the magnitude of the damages caused 
by floods in India and Uttar Pradesh. It is seen that the 
total area affected by floods during 1953 to 1965 was only 
59.62 lakh hectares i.e. 1.8 per cent of total 
geographical area of India. In the same period Uttar 
Pradesh had a total flood affected area as 16.8 lakh 
hectare i.e. 5.7 per cent of the total geographical area 
of Uttar Pradesh. The total damages recorded in India for 
5. Rashtriya Barh Ayog / Report Vol. I, Govt, of India, 
Dept. of Irrigation, New Delhi, 1980, P. 53. 
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TABLE - IV 
M a g n i t u d e of d a m a g e s by f l o o d s i n I n d i a 
( 1 9 5 3 - 7 8 ) 
DETAIL 1 9 5 3 - 6 5 1 9 6 6 - 7 0 1 9 7 1 - 7 5 1 9 7 5 - 7 8 
T o t a l a r e a a f f e c t e d 5 9 . 6 2 7 5 . 1 0 9 1 . 0 8 1 7 1 . 7 0 
( l a k h h a . ) 
i n P e r c e n t a g e 1 . 8 2 . 3 2 . 8 5 . 3 4 
C r o p p e d a r e a a f f e c t e d 2 0 . 9 9 3 3 . 5 8 4 6 . 8 6 0 8 4 . 6 0 
( l a k h h a . ) 
in P e r c e n t a g e 3 5 . 0 0 4 1 . 5 2 4 4 . 2 2 8 9 . 1 0 
T o t a l d a m a g e s 5 1 . 2 3 9 2 . 2 3 1 5 2 . 3 8 7 5 9 . 5 4 
( i n c r o r e s ) 
SOURCE : C e n t r a l W a t e r C o m m i s s i o n ( 1 9 7 9 ) 
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floods of 1953-1965 was Rs. 51.23 crores, while Uttar 
Pradesh accounted for Rs. 165.17 crores for the same 
period of time on an average. The magnitude of damage 
has gradually increased in the period 1966-1970. In this 
period the total affected area on an average in Uttar 
Pradesh was 20.12 lakh hectare. While in India as a whole 
it was 75.10 lakh hectare i.e. there is an increase in 
area affected and consequently damages also show an 
increasing trend. The trend of damages and area affected 
by floods has increased rapidly after 1970. From 
1971-1975 Uttar Pradesh has recorded 23.45 lakh hectare 
as area affected. While in the whole country it was 91.08 
lakh hectare. Damage rose to 152.38 crores in the country 
and Uttar Pradesh experienced damage worth 136.40 crores 
in these years. Similarly the period of 1975-1978 had 
terrible records too. Floods covered a total of 171.70 
lakh hectare of land in India whereas, Uttar Pradesh 
contributed 36.12 lakh hectare of its total of 294.4 lakh 
hectares. Damages on an average ranged to 259.54 crores 
in the country and 231.31 crores in Uttar Pradesh. It 
is believed to be mainly due to the failure of man-made dams/ 
unscientific land use regulations, deforestation and 
higher variability in the amount of rainfall during the 
monsoon season. The extent of damage caused by floods 
indicates a sharp increase in these years in Uttar Pradesh 
and India as well. 
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The years from 1979-1983 show some increase in 
flood coverage and damage. On an average in these years 
the total affected area was 37.89 lakh he^'iare and damages 
accounted as 494.74 crores on an average. The loss due 
to floods is higher because the cost went up due to the 
protectional work. Similarly the years from 1984-1989 also 
show an increasing trend in the loss estimation/ coming 
to 462.96 crores in Uttar Pradesh. The average flood 
affected area was 19.15 lakh hectare in the state/ out 
of which 11.29 lakh hectare was cropped area. 
It is observed that the floods played havoc from 
the year 1971 onwards. The period between 1971 and 1985 
had high magnitude floods and had recorded great damages. 
But from the year 1986 there has been a decline in the 
area affected though the damage estimations show a high 
trend. The years 1971, 1974, 1978, 1980, 1982, 1983, 1985 
and 1988 were the worst flood years. However, the flood 
affected area in Uttar Pradesh in the years 1975, 1980, 
1985 and 1989 are shown in Figs. 9,10,11 and 12, 
respectively. 
Flood Damage : Spatial Pattern 
The spatial pattern of damages caused by floods 
may be determined by the topography of the study area to 
be more easy. A general trend in damages of various kinds 
caused by floods are given in Table VI. It gives an idea 
of the magnitude and spatial pattern of damages caused 
by floods during 1973 to 1989, The time series data has 
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been analysed on five yearly moving average basis. A 
glimpse of the table VI shows that 1973, 1980, 1983, 1985 
and 1988 had severe floods. The pattern of damages caused 
by floods may be evaluated with the help of two methods. 
(i) By systematic method 
(ii) By Districtwise analysis of damage 
Systematic Analysis of Damage 
For this analysis three components i.e. crop 
damage, house damage, human and cattle lives lost have 
been selected for detailed study. 
Crop Damage : 
The overall trend of damages caused to cropped 
area is increasing varyingly. The total affected area 
shows an increasing trend. The proportion of cropped area 
affected to the total area affected is quite high. 
During the 1973 monsoon the total affected area 
was 35.0 lakh hectare and the affected cropped 'area was 
22.23 lakh hectare (Table VI ). Similarly 1974 recorded 
19.86 lakh hectare as total affected area and total 
affected cropped area was 12,24 lakh hectare. In the year 
1975 the total affected area was 23.65 lakh hectare and 
cropped area affected was 14.21. It shows that the share 
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of cropped area is considerably high in relation to the 
total area affected. 
The year 1978 is considered as severe flood year 
and this year floods affected a total of 72.50 lakh 
hectare area/ out of which cropped area affected was 7.03 
lakh hectare including 5.18 lakh hectare of cropped area. 
It is thus clear that the damage to cropped area is high 
even though the total affected area has been fluctuating 
from time to time. Further, it is found that the years 
1974, 1975, 1976 and especially the year 1977 show a 
decreasing trend but the year 1978 had a sudden increase 
in crop damages in the entire state. From the year 1978 
to 1985 it has been a case of alternate increase and 
decrease in the total area affected as well as in the 
cropped area affected. The year 1980 had 58.57 lakh 
hectare as area affected while the cropped area affected 
was 30.94 lakh hectare. But the year 1981 show a decrease 
with 29.91 lakh hectare of total area affected out of 
which cropped area affected was 16.35 lakh hectare. Again 
in the year 1982 an upward trend is shown, the total 
affected area was 55.38 lakh hectare including 33.09 lakh 
hectare of cropped area affected. The year 1983 
maintained the upward trend but had a slightly less 
records. The total area affected was 38.60 lakh hectare 
with 24.99 lakh hectare of cropped area affected. 
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The year 1984 had lesser flood damages as comp-
ared to 1985. The damage to crops was again low in 1986 
and 1987 but the year 1988 had enough floods to cause high 
damage with a total area affected as 31.76 lakh hectare 
and cropped area affected being 14.14 lakh hectare. 1989 
was the year of low floods recording crop damage in 
terms of area as 6.52 lakh hectare with a total affected 
area as 10.03 lakh hectare. 
There are several causes for the increase in crop 
damages which show a steady increase with slight changes 
during the last two decades. One possibility may be 
noticed in the correlation between crop damages and 
meteorological conditions. It may be pointed out that the 
studies made by central water commission on river gauge 
data reveal an upward trend in their peak values from 
1971 onwards. The second important reason is unscientific 
land use regulation. But it is difficult to quantify the 
causes due to non-availability of supporting data. 
House Damage : 
The damage caused to houses from time to time by 
recurring floods is one of the biggest damage to man. 
Early settlements started along the river course, because 
the rivers provided easy transportation, fertile land 
near them and daily needs of water to the people. As a 
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result the houses are the first to be affected by floods. 
With an increase in Lhe frequency of floods to some extent 
is activated by man himself/ the damage caused to houses 
by floods shows a high increase. Every year several lakhs 
of houses are damaged in the last two decades. 
House damage by floods is considered on the basis 
of full and partial damage and its cost estimation is 
based on local socio-economic conditions. Table VI indica-
tes that the loss of houses from 1973 have been runing 
into lakhs. In 1973 itself it was 2.98 lakhs. The years 
1974, 1975, 1976, 1977 had figures of 2.03, 2.01, 2.05 
and 0.51 lakh houses respectively being damaged by floods 
in the study area. 
After 1977 there has been an increasing trend in 
the number of houses damaged by floods in the state. The 
rate of damage to houses increased in 1978, 1980 and 1982 
when 11.98, 19.23 and 10,18 lakh houses respectively were 
damaged by floods. These years are recorded as major flood 
years. But after 1982 the number of houses damaged by 
floods show a declining trend. The year 1983 recorded 5.16 
lakh houses which were damaged by floods. It was a medium 
flood year. The years 1984, 1985, 1986, 1987, 1988 and 
1989 had a count of 0.83, 6.20, 0.51, 1.00, 3.71 and 0.78 
lakh houses respectively being damaged by the floods. 
Most of the years in the last two decades were of medium 
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or major floods. But a declining trend after the year 
1982 is seen because of the availability of increasing 
flood control measures. It is also observed that due to 
increased level of house plinth and shift from low-lying 
areas to relatively higher surfaces the damage to houses 
have gradually decreased. Such a change is a type of 
human response to floods. 
Human and Cattle Lives : 
The Table VI shows that the number of human and 
cattle lives lost from 1973 to 1975 is more than the 
previous years. In 1973 itself the number of human lives 
lost was 153 and that of cattle was 375 in Uttar Pradesh. 
There is an increase in 1976 when a number of 240 human 
lives were lost and 1434 cattle lives lost in floods. 
The year 1978, 1980, 1982, 1983 were the severe flood 
years so the number rose sharply for the lives lost. The 
year 1978 had the number rising to 7,' for human lives 
while the cattle lives went up to 7430 in the state. But 
the year 1979 had a drop in the loss of lives, both human 
and cattle, it recorded 77 and 220 respectively. Once 
again the flood havoc was intense in 1980, the loss of 
lives shot upto 1309 (human) and 5244 (cattle). It was 
a year of highest loss in terms of lives. Thereafter the 
loss was moderate in the years 1981, 1982, 1983 with 
figures ranging between 427 and 519 in case of human 
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lives and 1356 to 2517 in case of cattle lives. The years 
1985 and 1988 had a rising trend by putting the number 
of human lives as 804 and 7^5 accordingly and cattle lives 
as 3808and 2102 respectively. But 1989 was a low loss 
year with a loss of 168 human lives and 516 cattle lives. 
It is found that the fluctuation in loss depends on the 
intensity and extent of floods in a particular year. But 
an overall situation in loss of lives is quite bad in the 
study area. 
Districtwise Analysis of Damage 
The detailed analysis is based on districtwise data 
of flood damage for the entire state. The average of three 
years data for fifteen years from 1975 to 1989 has been 
used for this purpose in order to have a clear picture 
of various losses. Moreover all the districts of the 
state have been grouped into five zones for convenience 
as follows : 
(i) Hill Zone 
(ii) Western Zone 
(iii) Central Zone 
(iv) Eastern Zone 
(v) Bundelkhand Zone 
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Hill Zone : 
This zone comprises of eight districts viz, 
Uttarkashi; Chamoli/ Pithoragarh; Tehri i Pauri, Almora, 
Dehra Dun and Nainital. Due to steep slopes, the rivers 
of this zone flow with fast currents and have the 
tendency of eroding their banks. Occurrence of land slides 
during rainy season is a common feature of this zone. Land 
slides cause damage to life and property as well. But 
on the whole with a few exceptions this zone is nearly 
free from flood problem. 
Uttarkashi : River Bhagirathi is the main river of 
Uttarkashi apart from several other small streams flowing 
in this district. Landslides which take place during rainy 
season bring down into rivers huge quantities of boulders 
or debris, which interfere with river flow. Erosion takes 
place along the river banks. Very heavy rains 
concentrated over a period of time ' do cause some 
flooding. It will be seen from Table VII that the years 
1975 to 1977 and 1981 to 1983 were flood free. During 
1978-1980 the floods affected a large number of villages 
accounting for 15 per cent of the total villages of this 
district. It directly affected 66 per cent of the total 
population and caused damage to 0.42 per cent cropped 
area and 0.93 per cent houses and accounted for a loss 
of 18.3 per cent to human life and 60.3 per cent to 
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cattle life. But the average of 1984 to 1986 do show some 
flood damages in the district with 8,18 per cent villages 
affected/ 3.80 per cent population affected, 7.66 per 
cent human lives lost and 10 per cent cattle lives lost/ 
very little damage was seen during the floods of 1987-1989 
which though affected 2.64 per cent of total villages and 
8.73 per cent of the total population of the district. 
TABLE - VII 
Flood damages in Uttarkashi district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected - 15.33 - 08.18 02.64 
Population - 06.62 - 03.80 08.73 
affected 
Total area - 00.016 _ _ _ 
affected 
Cropped area -;• 00.423 - 01.26 
affected 
Houses - 00.933 - 00.13 00.07 
damaged 
Human lives , - 18.33 - 07.66 00.33 
lost 
Cattle lives _ 60.33 - 10.00 05.33 
lost 
Source : Table VII to LXII are based on data obtained from 
Irrigation Department, Lucknow (U.P.), 
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Chamoli : Alaknanda is the main river of this district. 
The problem of flood in this district is also river bank 
erosion and land slides which bring down huge boulders 
and uprooted trees, during rainy season. The most affected 
years were 1984 to 1986 and 1987 to 1989 (Table vin)- The 
percentage of villages affected were 8.28 and population 
affected by floods in the same years was 2.97 per cent 
(average) in 1984-1986. Cattle lives were hit badly with 
70.6 per cent loss. Then the average percentage of the 
years 1987 to 1989 also shows that Chamoli had 12.21 
per cent of total villages affected although a small 
population 1.11 per cent of the total was involved. The 
cattle loss was however high 35.3 per cent. 
TABLE - V m 
Flood damages in Chamoli district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 06.66 02.28 03.53 08.28 12.21 
Population 00.70 00.91 00.46 02.97 01.11 
affected 
Total area 00.10 00.013 - 00.-057 
affected 
Cropped area 00.73 00.30 00.08 00.19 00.12 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
00.027 
01.33 
14.33 
00.36 
04.60 
54.60 
00.12 
04.30 
65.00 
00.26 
05.00 
70.60 
00.21 
08.33 
3 5.33 
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Pithoragarh : The river Kali, Gauri, Sarju are the main 
rivers of the district. The erosion along the banks of 
rivers is comparatively less than that of other hill 
districts. likewise the overall flood damages are small 
from 1975 to 1983, but increase onwards from 1984. It may 
be seen from Table IX that the total number of flood 
affected villages in 1984-1986 was 6.25 per cent and the 
total cropped area damaged was 0.66 per cent, the share 
of human lives lost was 2 per cent and that of cattle was 
18 per cent to the total population. In 1087-1989 the 8,88 
per cent villages felt the affects of floods which 
influenced 5.83 per cent population and 0.02 per cent of 
the cropped area of the district. The damage to houses, 
human life and cattle was 0.08, 1.33 and 10.00 per cent 
respectively. 
TABLE - DC 
Flood damages in Pithoragarh district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 00.60 00.35 00-03 06.25 08.88 
Population 02.83 00.10 - 00.37 05.83 
affected 
Total area - - - 00.66 00.76 
affected 
Cropped area - - _ 00.66 00.02 
affected 
no 
Houses damaged 00.05 00.03 - 00.106 00.08 
Human lives 15.33 03.30 07.66 02.00 01.33 
lost 
Cattle lives 26.60 02.30 07.66 18.00 10.00 
lost 
Tehri : Bhagirathi and Alaknanda are the two main rivers 
of the district/ while some smaller rivers also flow 
through it. As all these rivers have a high velocity 
erosion along the banks is severe. From the Table X it 
may be seen that the years 1981 to 1986 had maximum flood 
damages. During these years 9,12 per cent of total 
villages were damaged and 2.29 per cent of total 
population was affected. The years 1978 to 1980 indicate 
a considerable amount of flood damage with 8.41 per cent 
of total villages and 3.52 per cent of population 
affected while human lives lost were 9.33 per cent and 
cattle lives lost were 13.33 per cent. 
TABLE - X 
Flood damages in Tehri district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected - 8.41 0.2 9.12 
Population - 3,52 0.01 2.29 
affected 
Ill 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
0.03 
0.16 
0.29 
9.33 
13.13 
0.03 
6.66 
0.02 
0.08 
0.29 
10 
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Dehra Dun : Ganga and Yamuna are the main rivers of this 
while a number of small hilly nalas also flow and create 
problems during rainy season. The floods damage life and 
property almost every year. The highest damage was recor-
ded during 1984 to 1986 followed by the year, 1978 to 
1980 and years 1987 to 1989. In the year 1984 to 1986 out 
of the total villages 6.06 per cent were affected and 
its impact was felt to 1.08 per cent of total population, 
loss to human and cattle lives was 3.66 per cent and 36.66 
per cent respectively. The year 1978-1980 show slightly 
smaller damage with 5.34 per cent of villages affected 
and 0.71 per cent population affected. These years had 
a loss of 2.0 per cent for human lives and 10 per cent 
for cattle lives. The other years had still lower damages 
(Table XI ) . 
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TABLE - XI 
Flood damages in Dehra Dun district 
(figures denote percentage from the total 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 0.43 5.34 
0.71 
2.73 
0.03 
6.06 
1.08 
4.2? 
0.83 Populat ion 
a ffected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
cattle lives 
lost 
-
-
0.01 
3.00 
-
0.13 
0.26 
0.22 
2 .00 
10.00 
-
-
0.03 
0.03 
-
0.03 
0.04 
0.35 
3.66 
36.66 
-
0.01 
0.14 
4.00 
23.33 
Pauri : Alaknanda, Ganga and Ramganga flow through this 
district along with other small streams. These rivers have 
great erosive power and do erode their banks. The flood 
conditions are nearly nil in this district but at times 
they do occur to some extent. Table xn shows that among 
the average of various years the flood damages were most 
in the year 1978 to 1980 followed the year 1987 to 1989. 
During 1978 to 1980, 8.02 per cent of population of 5.99 
per cent of total villages was affected while in 1987 tc 
1989, -t. 42 per cent villages and 1.16 per cent population 
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got affected. Very little or no damages are seen in other 
years. 
TABLE - Xn 
Flood damages in Pauri district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-8' 
Villages affected 
Population 
affected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
5.99 
8.02 
0.71 
0.26 
0.50 
6.00 
15.6 
0.03 0.34 
0.03 0.01 
0.33 
3.00 
0.01 
1.33 
4.42 
1.16 
0.13 
1 .OC 
11.33 7.3 3 
Almora : Kosi, Sarju/ Ramganga are the main rivers of this 
district. Here too problem of landslides and erosion i? 
experienced. From the Table XIII it is seen that the years 
1975 to 1983 and 1987 to 1989 had very little damages of 
which the year 1981 to 1983 had no damages at all. The only 
most affected period was 1984 to 1986 when 1.74 per cent 
of villages were affected, 0.02 per cent of population, 
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0.04 per cent of total area/ 4.25 per cent of the total 
cropped area was affected. The loss of human and cattle 
lives was 7.66 per cent and 40.33 per cent respectively. 
TABLE-Xm 
Flood damages in Almora district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-69 
Villages affected 1.00 0.99 - 1.74 0.97 
Population _ o.39 - 0.02 0.06 
affected 
Total area _ o.36 ~ 0.04 
affected 
Cropped area _ o.70 - 4.25 
affected 
Houses damaged 0.026 0.01 - 0.13 0.06 
Human lives 4.66 1.33 14.33 7.66 3.00 
lost 
Cattle lives 8.33 3.00 14.66 40.33 32.00 
lost 
Nainital : River Kosi/ Baigul and several other small 
rivers flow in this district. This district besides being 
hilly also has 1/3 of its area as plains. The plain area 
of the district is often inundated. Heavy rains play 
havoc to Nainital district. It may be seen from Table XIV 
that the years 1975 to 1977 had no flood affects but as 
the years passed there is nearly a gradual increase in 
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flood damages as well. The year 1987 to 1989 experienced 
highest flood damages when 11.53 per cent of total 
villages were affected and other items of damage or 
affect were 0.54 per cent population, 4,17 per cent of 
total area and 7.87 per cent of total cropped area. 
Human lives lost were 3.66 per cent and cattle lives lost 
were 14.33 per cent of the total. 
TABLE - XIV 
Flood damages in Nainital district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected - 2.80 5.55 7.63 11.53 
Population - 0.46 1.26 4.68 0.54 
affected 
Total area - 0.07 1.66 0.57 4.17 
affected 
Cropped area - 0.13 1.96 4.38 7.87 
affected 
Houses damaged - 0.58 0.83 0.81 0.23 
Human lives 1.3 15.33 3.00 6.66 3.66 
lost 
Cattle lives - 8.66 95.3 26.33 14.33 
lost 
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Western Zone : 
This zone comprises of nineteen districts. The 
main flood problem in this zone is waterlogging and 
erosion of river banks especially by the river Yamuna. 
Districtwise flood situation and flood damages are as 
follows : 
Saharanpur : Ganga / Yamuna and Hindon are the major 
rivers of Saharanpur. Table xv reveals that the years 
1975 to 1977, 1981 to 1989 had negligible flood damages 
in this district. But the year 1978 to 1980 had very high 
flood damages. During this period 33.58 per cent of the 
total villages and 21.52 per cent of population fell prey 
to floods. It involved 27.5 per cent of total area and 
3.32 per cent of cropped area. About three-fourth 
houses of the district were damaged and the loss to 
human lives was 17.33 per cent. The years 1981 to 1983 
had lesser damages with 9.59 per cent villages affected, 
5.83 per cent of population affected. The share of 
cropped area and total area affected was 8,83 per cent 
and 6.03 per cent respectively. 
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TABLE-XV 
Flood damages in Saharanpur district 
(figures denote percentage from the total 
7 6 . 0 6 
1 7 . 3 3 
6 8 . 0 0 
0 , 4 0 
1 .66 
0 . 3 3 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 0.03 33.58 9.59 0.56 
Population - 21.62 5.83 0.20 
affected 
Total area - 27.50 6.03 0.02 1.36 
affected 
Cropped area - 03.32 8.83 0.30 6.74 
affected 
Houses damaged - 0.13 0.83 
Human lives 1.33 
lost 
Cattle lives - 1  1.33 
lost 
Muzaffarnagar : Ganga, Yamuna, Hindon and Kali are the 
main rivers of the district Muzaffarnagar. Drainage 
congestion and river bank erosion particularly by river 
Yamuna are the main flood problems of Muzaffarnagar. As 
the Table XVI indicates the years 1978 to 1980 and 1987 
to 1989 had the highest flood damages while the years 
1975 to 1977 and 1981 to 1983 had lesser damages than 
the above years. In years 1987 to 1989 the percentage of 
villages affected was 33.0, while 30.66 per cent 
population was affected. The floods also affected 4.7 per 
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cent of total area and 3.62 per cent of the cropped area 
of the district. The loss to human and cattle lives was 19.0 
and 84.33 per cent respectively. In the year 1978-1980 
floods in Muzaffarnagar affected 23.79 per cent of 
villages, 14,2 per cent population, 15.76 per cent of 
the total area, 15.4 per cent of cropped area and caused 
loss of 16.33 per cent of human lives and 44.66 per cent 
of cattle lives. The other years also had flood damages 
but of lesser degree. 
TABLE-XVI 
Flood damages in Muzaffarnagar district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villaaes affected 18.23 23.79 14.83 8.65 33.00 
Population 01.63 14.20 02.23 0.78 30.66 
affected 
Total area 10.20 15.76 06.53 3.20 04.7u 
affected 
Cropped area 06.20 15.40 05.76 3.43 02.62 
affected 
Houses damaged 00.18 09.70 00.70 0.16 01.28 
Human lives 00.66 16.33 07.00 1.33 19.00 
lost 
Cattle lives _ 44.66 02.33 0.33 84,33 
lost 
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Meerut : Ganga / Yamuna, Kali and Hindon are the rivers 
which flow through Meerut district. River Yamuna and 
Hindon cause flooding to this district, while river 
Ganga also submerges vast low lying areas along its bank. 
But when water levels in the river fall , flood waters 
from the affected areas also flow down back into the 
rivers. So the problem of flooding from river Ganga in 
this district is not serious. The Table XVII for Meerut 
district shows that the highest flood affected period 
was 1978 to 1980, when out of the total villages 17.78 
per cent were affected. The other damages or affects are 
5.01 per cent of total population, 10.63 per cent of 
total area, 13.65 per cent of total cropped area, 3.15 
per cent houses and 16 per cent human lives. The 
following years recorded a decrease in flood damages but 
once again in 1987 to 1989 the flood damage was high 
in Meerut district. This time the villages which were 
affected were 14.46 per cent and the population 
affected accounted for 11.0 per cent. Similarly total 
area affected and cropped area affected was 11.11 per 
cent and 8.33 per cent respectively. Loss in case of 
human lives was 4 per cent and that of cattle lives was 
6 per cent. 
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TABLE-XVn 
Flood damages in Meerut district 
figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 15.6 17.78 0.56 5.93 14.46 
Population 08.23 05.01 - 0.62 11.00 
affected 
Total area 01.50 10.63 0.03 4.68 11.11 
affected 
Cropped area 00.50 13.65 0.03 1.78 08.33 
affected 
Houses damaged 02.56 03.15 - 0.14 00.70 
Human lives 11.00 16.00 0.66 01.00 04.00 
lost 
Cattle lives 51.00 26,00 - 23.33 06.00 
lost 
Ghaziabad : Yamuna, Hindon and Ganga are the main rivers of the 
district. Of which river Yamuna floods spread to a large area, 
while river Hindon which floods in the middle of this district 
floods smaller area with no serious damage. Table XVIII summari-
zes damages due to floods in Ghaziabad district. It is seen that 
on an average the years 1981 to 1983 and 1987 to 1989 had 
maximum flood damages in the last fifteen years. While the other 
years had nearly nil or very low flood damages. The breakout 
of damages during 1981 to 1983 shows that 19.56 per cent 
villages, 11.3 per cent of total area and 14.33 per cent of 
cropped area were affected. During 1987 to 1989 it was 18.94 
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per cent of villages, 15.9 per cent of population, 5.8 
per cent of total area and 2.60 per cent of cropped area 
were affected. Loss of human live was 4.6 per cent and 
to cattle live 4 per cent. 
TABLE-XVin 
Flood damages in Ghaziabad district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 198'7-8? 
Villages affected - 0.53 19.56 3.48 18.94 
Population - 0.10 - 0.53 15.90 
affected 
Total area - 0.80 11.30 4.46 05.80 
affected 
Cropped area 1.4 13.65 14.33 2.10 02.60 
affected 
Houses damaged - 3.15 00.33 0.106 00.83 
Human lives 0.66 16.00 03.00 00v33 04.60 
lost 
Cattle lives 1.00 26.00 01.00 - 04.00 
lost 
Bulandshahr : Ganga, Yamuna and Kali are main rivers 
passing through the district. River Yamuna is responsible 
for most of the floods in this district. Most of the 
damage was recorded during the period 1975 to 1977, During 
this phase about 39.16 per cent of villages were affected 
by flood waters/ accounting for 15.73 per cent of 
122 
population that was affected. Likewise 15.93 per cent 
total area and 22.2 per cent of cropped area were 
affected. Houses damaged were 2.36 per cent. In case of 
loss to human lives and cattle lives, it was 28.65 per 
cent and 50.6 per cent respectively. The year 1978 to 1980 
show a decrease in flood damages with a further drop in 
flood damages in 1981 to 1983 and further decrease in 1984 
to 1986. But the year 1987 to 1989 shows an increase in 
flood damages again. In this year 16.13 per cent of 
villages were affected with 9.4 per cent population, 11.16 
per cent of total area and 1.05 per cent of cropped area. 
Houses damaged were 2.11 per cent of the total and loss 
to human live was 5 per cent and cattle lives lost v/ere 
18.33 per cent (Table XIX). 
TABLE-XK 
Flood damages in Bulandshahr district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 39.16 17.79 6.96 0.43 16.13 
Population 15.73 11.17 - 0.70 09.40 
affected 
Total area 14.33 14.33 4.23 0.16 11.16 
affected 
Cropped area 22.20 10.73 2.30 - 01.05 
affected 
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Houses damaged 02.36 03.81 0.26 0.06 02.11 
Human lives 28.66 12.33 3.33 - OS.00 
lost 
Cattle lives 50.60 24.00 2.00 - 18.33 
lost 
Mathura : Yamuna flowing through Mathura floods lowlyina 
nrcas of the district but the main problem is of 
waterlogging in the rainy season. Table XX indicates that 
all the last fifteen years had faced the onslaught of 
floods. It may be seen that 1975 to 1977 and 1981 to 1983 
were the most flood affected years of Mathura district. 
In 1975 to 1977, 58.73 per cent villages of the district 
and 40.43 per cent of the population, 27.43 per cent ot 
total area and 23.23 of the cropped area was affected. 
Damage to houses was also high, being 11.67 per cent. 
Similarly in 1981 to 1983 the flood damages were highest 
in the last fifteen years- In Mathura during 1981 to 1983 
villages affected had a record high of 63.33 per cent, 
while the population affected was 30.2 per cent. The 
total area affected was 14.4 per cent and cropped area 
affected was 12.23 per cent. Houses damaged were 4.0 per 
cent whereas loss to human live was 1.06 per cent and tc 
cattle lives 6.66 per cent. 
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TABLE-XX 
Flood damages in Mathura district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987 89 
Villages affected 58.73 23.11 63.33 4.46 9.76 
Population 40.43 10.10 30.20 3.90 5.23 
a ffected 
Total area 27.43 32.90 14.40 3.03 2.70 
affected 
Cropped area 23.23 15.20 12.23 1.53 2.20 
affect ed 
Houses damaged 11.67 02.87 04.00 0.20 0.03 
Human lives 02.33 01.66 01.06 2.66 1.33 
lost 
Cattle lives 22.06 01.33 06.66 0.66 20.33 
lost 
Agra : Yamuna is the main river and Chambal and Kali are 
smaller rivers flowing through the Agra district. The 
flood damage was least in 1984 to 1986 and highest during 
1975 to 1977. During later period 35.3 per cent of the 
total villages got affected and 9.3 per cent population 
and 14.2 per cent cropped area was also damaged. The 
years 1978 to 1980 show a slight decrease in flood 
damages but in the years 1981 to 1983 the damage was high 
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with 23.56 per cent of village affected, 10,9 per cent 
population affected, total area affected was 12.5 per 
cent, while cropped area affected was 3.66 per cent. 
Houses damaged were 1.76 per cent. Again the years 1984 
to 1986 had a fall in flood damages but there waas a 
rise during 1987 to 1989 with 10.23 per cent of villages 
and 5.53 per cent of population being affected by floods 
(Table XXI )• 
TABLE - XXI 
Flood damages in Agra district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 35.30 14.44 23.56 0.08 10.23 
Population 09.30 05.86 10.90 - 05.53 
affected 
Total area - 19.66 12.50 - 00.13 
affected 
Cropped area 14.20 03.76 03.66 - 00.20 
affected 
Houses damaged 01.60 01.34 01.76 0.03 00.01 
Human lives 00.66 04.33 00.73 - 02.66 
lost 
Cattle lives 
lost 
1.2 6 
Aligarh : Ganga, Yamuna/ Kali are the rivers passing 
through Aligarh district. These rivers cause flooding in 
the district only when they are in high spate. From the 
Table XXII it is observed that in Aligarh district with the 
passage of time the flood damages are declining. It meanF 
that the intensity of floods now is not as high as it was 
earlier. Nevertheless, the years 1975 to 1977 had high 
impact of floods when 36.66 per cent of the total villager, 
carrying 27.3 per cent of the total population were 
affected. Besides 24.53 per cent of total area and 15.23 
per cent of cropped area was affected. The floods also 
damaged 3.36 per cent houses and caused loss to about 
17.33 per cent of human lives and 7.33 per cent of 
cattle . 
TABLE - XXII 
Flood damages in Aligarh district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 198:^ -89 
Villages affected 36.66 31.63 19.73 - 0.73 
Population 27.30 24.75 24.26 
affected 
Total area 24.53 22.60 10.60 - 5,33 
affected 
Cropped area 05.23 17.60 02.23 - 5.05 
affected 
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Houses damaged 03.36 01.96 01.26 - 2.57 
Human lives 17.33 13.00 01.00 - 4.66 
lost 
Cattle lives 07.33 ,45.33 32.66 
lost 
Etah : River Ganga, Kali/ Sirsa flow through Etah 
district. The Table XXIII shows that the damages in this 
district have been always there but the years 1981 to 1983 
received most flood damages with a share of 47.5 per cent 
affected villages, 11.73 per cent of total area affected, 
17.4 per cent of cropped area affected and 2.83 per cent 
of houses damaged. The second highest damages was in the 
year 1978 to 1980 which had 30.74 per cent of villages 
affected, 21.42 per cent population affected, 13.56 per 
cent total area affected, 14.66 per cent cropped area 
affected. The third highest flood damage were experienced 
in 1987 to 1989, when 16.73 per cent villages were 
affected, involving a population amounting to 11.66 per 
cent of the total. It also affected 11.47 per cent of the 
total area, and caused damage to 4.25 per cent of total 
houses. The years 1975 to 1977 and 1984 to 1986 had 
negligible flood damages. 
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TABLE -XXIII 
Flood damages in Etah district 
figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 05.13 30.74 47.50 01.61 16.73 
Population 03.40 21.42 16.60 - 11.66 
affected 
Total area 03.70 13.56 11.73 00.11 11.47 
affected 
Cropped area 02.03 14.66 17.40 00.16 13.86 
affected 
Houses damaged 00.20 01.25 02.83 00.01 04.25 
Human lives 03.33 02.00 01.30 01.00 11.66 
lost 
Cattle lives _ 11.00 04.53 01.33 77.66 
lost 
Mainpuri : In this district Yamuna/ Sirsa and Kali are 
the main rivers. The flood problem is also caused by 
smaller rivers as they are shallow. Flood damages have 
been experienced nearly all the years (Tablexxiv) but among 
them the damages of 1981 to 1983 were most severe followed 
by 1978 to 1980 in order of flood damages. During the 
years 1981 to 1983 out of total villages 67.46 per cent 
were affected by floods which in turn affected 47.73 
per cent of total population. About one-fifth of the 
total area was involved in floods which affected one-tenth 
of the total cropped area and damaged 1.1 per cent of 
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houses. This damage was proceeded during 1978 to 1980 by 
still larger share, about one-third of the total cropped 
area. All the other damages were not so high as during 
1981 to 1983. Then the year 1984 onward had seen little 
affect of floods in the district. 
TABLE - XXIV 
Flood damages in Nainpuri district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 02.40 53.45 67.46 00.06 21.66 
Population 00.70 46.61 47.73 - 18,06 
affected 
Total area 00.23 23.23 20.96 - 13.33 
affected 
Cropped area 00.36 33.70 09.36 - 14.71 
af fected 
Houses damaged 00.02 03.57 01.10 - 01,91 
Human lives - 16.33 17.00 02.33 08.66 
lost 
Cattle lives - 03.66 57.00 - 2 1.00 
lost 
Etawah : Yamuna/ Chambal / Sirsa are rivers flowing 
through the district. In the last fifteen years the 
period between 1978 to 1980 had witnessed high flood 
damages which came to 42.03 per cent of villages 
affected, 18.81 per cent of population affected, 14.43 
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per cent of total area affected and 16.23 per cent cf 
cropped area affected. The years 1981 to 1983 had lesser 
flood damages but again the years 1984 to 1986 did record 
high flood damages with 44.48 per cent of villages 
affected, 34.08 per cent population affected, 13.38 per 
cent total area affected and 16.47 per cent cropped area 
affected. While the years 1987 to 1989 had a slight fail 
in flood damages as is seen from the Table XXV. 
TABLE - XXV 
Flood damages in Etawah district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 05.30 42.02 15.83 44.48 31.82 
Population 01.73 18.81 02.46 34.08 22.81 
affect ed 
Total area 01.83 14.43 07.00 13.38 06.93 
affected 
Cropped area 01.76 16.23 10.60 16.47 04.73 
affected 
Houses damaged 00.30 14.13 00.90 00.57 01.26 
Human lives - 24.00 17.66 06.00 11.00 
lost 
Cattle lives - 81.33 22.33 10.00 57.66 
lost 
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Farrukhabad : Ganga and Ramganga, Kali flow through Farrukhabad 
district causing flood during rainy season. Table XXVT 
reveals that floods have damaged with more or less equal 
intensity throughout the fifteen year period except for 
the year 1978 to 1980, when the flood damages are seen 
to be lowest in comparison to rest of the years. The 
flood damage in other periods of time was seen in 16.6 
per cent of affected villages, one-tenth of population 
affected, 12.33 per cent total area affected and nearly 
11.36 per cent of cropped area affected. The damage to 
houses involving one-tenth of them was the highest in 
the fifteen years in this district. The year 1981 to 1983 
had maximum flood damage with 44.96 per cent villages 
affected and 26.16 per cent population affected. The 
total area affected came to be 26.36 per cent and cropped 
area affected to be 23.54 per cent. On the whole this 
district had a similar trend of flood damages during 1975 
to 1989. 
TABLE-XXVI 
Flood damages in Farrukhabad district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 32.26 16.16 44.96 42.83 25,ur-
Population 20.00 09.98 26.16 34.77 37.30 
affected 
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Total area 22.96 12,33 26.36 40.80 24.10 
affected 
Cropped area 15.86 11.36 23.54 25.84 18.03 
affected 
Houses damaged 00.70 10.57 03.33 02.46 01.58 
Human lives 03.33 08.33 00.50 23.66 13.33 
lost 
Cattle lives - 01.33 42.33 59.33 30„66 
lost 
Moradabad : Ganga and Ramganga are the rivers of the 
district. The floods in the years 1975 to 1977 affected 
17.0 per cent villages; 27.0 per cent of total population, 
18.13 per cent of the total area, and 10.6 per cent of 
cropped area. In the following years 1978 to 1980 the 
floods agains affected 13.3 per cent villages, 6.4 per 
cent population, 14.96 per cent of total area and 10.66 
per cent of total cropped area. The intensity of floods 
declined in 1981 to 1983 when only 3 per cent of villages 
and 1.53 per cent of population was affected. There was 
a slight increase in the damages from floods during 1984 
to 1986 when about 9 per cent of villages got affected, 
4.89 per cent of population, together with 10.2 per cent 
of total land and 4.54 per cent of cropped area. The 
flood damages of 1987 to 1989 were the least in the 
district (TableXXra:). 
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TABLE -XXVII 
Flood damages in Moradabad district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 17.03 13.30 03.00 08.58 00.80 
Population 27.00 06.40 01.53 04.89 00.26 
affected 
Total area 18.13 14.96 - 10.20 06.16 
affected 
Cropped area 10.60 10.66 02.36 04.54 06.26 
affected 
Houses damaged 01.20 06.09 00.53 00.23 00.69 
Human lives - 08.66 01.00 03.66 03.33 
lost 
Cattle lives - 17.33 03.00 - 03.66 
lost 
Rampur : In this district the river Ramganga/ Kosi are 
the main rivers of which the latter is famous for its 
floods. Flooding is mainly caused due to heavy rains. The 
data in Table XX\/III shows that district Rampur experienced 
heaviest flood damages during 1981 to 1983 when 23.3 per 
cent of villages affected, 18.0 per cent of population 
was affected and 11.3 per cent of cropped area was 
affected. About 12.03 per cent of houses were also damaged 
during this period. The damages from floods were small 
in other years. 
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TABLE-XXVIII 
Flood damages in Rampur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 13.13 15.24 23.33 21.53 09.90 
Population 04.10 11.50 18.10 06.43 04.4'.' 
affected 
Total area 06.86 07.03 - 15.10 
affected 
Cropped area 05.96 05.66 11.30 18.10 
affected 
Houses damaged 00.86 13.07 12.03 04.26 
Human lives - 05.33 02.66 03.33 02.00 
lost 
Cattle lives - 11.66 07.00 06.00 37.66 
lost 
Pilibhit : River Sarda, Deoha, Kailash etc. flow through 
this district. The Table XXIX indicates that the flood 
affects for 1975 to 1977 in villages/ population, total 
area and cropped area were 11.13, 6.63, 6.2 and 2.76 
per cent respectively. The period 1978 to 1980 had lesser 
impact with about 5.32 per cent of villages affected and 
2.8 per cent of population affected- The years 1981 to 
1983 had heavy flood damages with 35.5 per cent villages 
affected, 26.13 per cent population affected, 14.3 per 
cent of total area affected and 24.3 per cent of cropped 
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area affected. The years 1984 to 1986 had lesser damages 
to be followed by higher damages again in 1987 to 1989 
when 22.1 per cent villages/ 13.46 per cent population, 
5.2 per cent total area and 6.72 per cent of cropped 
area was affected. 
TABLE - XXIX 
Flood damages in Pilibhit district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 11.13 05.32 35.50 10.16 22.10 
Population 06.63 02.80 26.13 01.40 13.46 
a ffected 
Total area 06.20 03.93 14.30 03.07 05.20 
affected 
Cropped area 02.76 02.16 24.33 08.26 06.72 
affected 
Houses damaged 00.70 
Human lives 
lost 
Cattle lives _ _ _ 01.33 20.33 
lost 
Bareilly : The drainage in Bareilly district passes 
through narrow channels of Ramganga and Deoha rivers 
which quickly overflow and cause widespread floods. The 
floods caused heavy damage during the period 1981 to 1983 
and affected 31.3 per cent of total villages, 16.6 per 
0 0 . 0 4 
0 0 . 6 6 
02 . 3 9 
0 4 . 6 6 
0 0 . 2 1 
0 1 . 6 6 
0 0 . 3 6 
11 .00 
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cent of population, 16.0 per cent of area and 21.53 oer 
cent cropped area. The minimum flood damages was recorded 
in 1987 to 1989 where only 3.95 per cent villages were 
affected, together with 2.54 per cent of population, 14.1 
per cent area and 11.5 per cent cropped affected 
(Table XXX ) . 
TABLE - XXX 
Flood damages in Bareilly district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-8^ 
Villages affected 11.86 18.72 31.30 15.90 03.95 
Population 04.63 12.26 16.60 07.16 02.64 
affected 
Total area 08.43 17.76 16.00 16.46 14.10 
affected 
Cropped area 02.80 13.63 21.53 05.66 11.59 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
00.13 
01.00 
_ 
03.52 
04.00 
04.66 
03.80 
09.00 
84.60 
01.00 
03.66 
07.00 
19.04 
00.33 
02.33 
Budaun : Ganga, Ramganga are the main rivers of this 
district but the flooding is mainly caused by the river 
Ganga. The data given in Table XXXI shows that in the years 
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1975 to 1977, 26.0 per cent villages, 15.8 per cent popula-
tion 9.23 per cent area and 11.0 per cent of total cropped 
area was affected. The highest flood damages were recorded 
in 1978 to 1980 when 31.4 per cent of villages, 15.6 per 
cent of population, 24.4 per cent of the total area and 
19.3 per cent of the cropped area was affected. The 
damages from floods gradually declined from 1981. 
TABLE - XXXI 
Flood damages in Budaun district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 26.00 31.49 19.96 10.50 06.63 
Population 15.80 15.60 12.56 11.64 17.00 
affected 
Total area 09.23 24.43 17.03 19.75 19.50 
affected 
Cropped area 11.06 19.36 11.33 16.29 13.45 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
02 .80 
03.00 
01.00 
05.07 
08.33 
04.00 
04.33 
00.73 
05.73 
00.82 
02.00 
_ 
01.72 
00.80 
_ 
Shahjahanpur : Due to the shallowness of rivers Ramganga 
and Garra which traverse the district floods are a 
common phenomenon in Shahjahanpur. The records of flood 
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damages over the years shows (Table XXXII) that in i975 
to 1977 in this district the impact of floods was felt. 
in 15.9 per cent of villages involving 14.4 per cent of 
total population. Side by side 10.6 per cent of total 
area and 7.7 per cent of cropped area was affected. The 
flood damages declined in 1978 to 1980. But in 1981 to 
1983 the district had to face highest flood damages with 
27.4 per cent of villages affected, 31.0 per cent of 
population affected, 24.7 per cent of total area affected 
and 17.5 per cent of cropped area affected. The years 
1984 to 1986 had lesser flood damages and the years 1987 
to 1989 had still lower flood damages with only 6.0 per 
cent villages, 5.15 per cent population, 4.0 per cent 
of total area affected and 3.4 per cent of cropped area 
affected by floods. 
TABLE-XXXII 
Flood damages in Shahjahanpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 15.96 08.23 27.46 09.52 06.03 
Population 14.46 06.61 31.00 10.53 05.16 
affected 
Total area 10.66 05.63 24.73 10.27 04.00 
af f e.'ced 
Cropped area 07.70 02.86 17.56 10.25 03.49 
affected 
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Houses damaged 00.80 02.86 01.76 00,27 00.60 
Human lives 01.00 03.66 14.33 04.00 00.80 
lost 
Cattle lives 01.33 14.00 05.00 07.33 01.20 
lost 
Bijnor : Besides several small rivers flowing through the 
district, the main river which pass through Bijnor are 
Ganga and Ramganga. All these rivers cause flooding and 
erosion due to heavy rains/ but the damages are not high. 
Table XXXIII makes clear that the years 1975 to 1983 had 
negligible flood damages. The year 1984 to 1986 had seen 
a rise in flood damage with total flood affected villages 
being 6.27 per cent, the population affected 2.82 per 
cent, total area affected 4.86 per cent and cropped area 
affected being the highest with 16.85 per cent. Further 
the period 1987 to 1989 is seen to have still higher damages. 
During this period 28.56 per cent villages, 27.5 per cent 
population and 3.3 per cent area was affected. Less than 
1 per cent houses were damaged while the loss of human 
and cattle lives was 18.33 per cent and 2.46 per cent 
respectively. 
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TABLE-XXXm 
Flood damages in Bijnor district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 00.08 00.10 
Population _ 03.64 
affected 
Total area _ 03.23 
affected 
Cropped area - 03.26 
affected 
Houses damaged 00.01 
Human lives 
lost 
Cattle lives - 04.00 - 03.66 02.46 
lost 
0 0 . 3 6 
0 0 - 1 6 
0 0 . 0 6 
0 1 . 3 3 
0 0 . 0 1 
0 0 . 6 6 
0 6 . 2 7 
02 .82 
0 4 . 8 6 
1 6 . 8 5 
0 0 . 2 0 
0 2 . 3 3 
2 8 , 
2 7 , 
0 3 
0 2 . 
0 0 , 
1 8 , 
. 5 6 
. 5 0 
. 3 0 
. 4 3 
. 1 2 
. 3 3 
Central Zone : 
This zone comprises of ten districts of Lakhimpur 
Kheri, Sitapur/ Hardoi , Bara Banki, Lucknow/ Unnao, 
Kanpur (City), Kanpur (Rural), Fatehpur and Rae Barelli. 
These districts mostly have the problem of waterlogging 
and drainage congestion rather than the problem of 
flooding. The drainage system in these districts is being 
improved through drainage master plans which envisage the 
construction of new drains, remodelling of old drains and 
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channelisation of rivers. For relief against flooding new 
schemes particularly in Lucknow district are being 
applied. Details of districtwise flood situation for the 
last fifteen years is given below. 
Lakhimpur Kheri : Sarda and Ghaghara are the two major 
rivers of this district. There are some smaller rivers 
also flowing through the district . All the rivers flood 
vast areas during rainy season. The data in Table XXXIV shows 
that on an average the years 1975 to 1977 had flood 
damages in which 9.13 per cent of villages were affected, 
4.93 per cent of population was affected, 17,4 per cent 
total area and 23.06 per cent of cropped area was 
affected. The years 1978 to 1980 shows an increasing flood 
damage with 18.10 per cent of villages affected, 9.77 per 
cent population, while the damages in regard to total 
area and cropped area was less being 5.33 per cent and 
10.2 per cent respectively. Again in 1981 to 1983 the 
situation remained similar with increase in affected 
villages being 28.26 per cent, population affected 22.06 
per cent. However the total area and cropped area affected 
remained low with 5.66 per cent and 4.36 per cent 
respectively. The houses damaged were 10.66 per cent of 
the total. In the years 1984 to 1986 flood damages in 
respect of total area affected and total cropped area 
affected had increased to 13.05 per cent and 38.67 per 
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cent but the other items show a lower flood damage. While 
the -/ears 1987 to 1989 on an average had moderate flood 
damage affecting 15.76 per cent villages, 12.36 per cent 
population, 7.23 per cent total area, 6.05 per cent total 
cropped area and 7.89 per cent houses were damaged in this 
district . 
TABLE-XXXIV 
Flood damages in Lakhimpur Kheri district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-69 
Villages affected 09.13 18.10 28.26 18.48 15.76 
Population 04.93 08.77 22.06 13.35 12.36 
a ffected 
Total area 17.40 05.33 05.66 13.05 07.23 
affected 
Cropped area 23.06 10.20 04.36 38.67 06.05 
a ffected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
00.32 
01.00 
15.66 
06.26 
0 4.00 
02.33 
10.66 
15.66 
37.33 
02.88 
12.33 
33.00 
07.89 
19.33 
05.00 
Sitapur : River Gomati, Sarda and Ghaghara, Sarayan are 
the major rivers of this district and interesting thing 
is that all these rivers create flood problem in this 
district. River Sarayan flows through the middle of the 
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city and plays havoc during heavy rainS/ submerainq 
about one-third part of the city of Sitapur itself. While 
river Gomati and Ghaghara also create flood problem. To 
overcome the flood problem in this district embankments 
are proposed on both sides of the rivers and drainage 
system is being improved. The Table XXXV shows that in 1975 
to 1977/ 7.3 per cent villages of the district 4.0 per 
cent population, 5.4 per cent total area, 4.6 per cent 
total cropped area were affected by floods. But high flood 
damages were recorded in 1978 to 1980 which affected 44.7 
per cent of villages, 33.3 per cent of population, 27,3 
per cent of total area, 30.7 per cent of cropped area 
and damaged 11.2 per cent of houses. The loss of human 
and cattle life was 27.6 per cent and 85.6 per cenr^  
respectively. The severe floods in these years brought 
life to stand still and much damage to public and private 
property. The damages recorded in the years 1981 to 1983 
were far less than previous year. It had 15.2 per cent 
villages affected, 12.2 per cent population, 16.1 per cent 
total area, 20.6 per cent cropped area and 7.2 per cent 
houses were damaged. But this district was once again 
in the grip of severe flood damages in 1984 to 1986 with 
35,1 per cent villages affected, 30.2 per cent 
population, 28.6 per cent total area,24.3 per cent cropped 
area, 10.4 per cent houses were damaged, 30.6 per cent 
human lives and 84.3 per cent cattle lives were lost. 
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While the years 1987 to 1989 had lower flood damages with 
7.5 villages affected/ 1.4 per cent population, 3.7 per 
cent total area, 2.8 per cent cropped area and negligible 
per cent of houses were damaged. 
TABLE-XXXV 
Flood damages in Sitapur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 07.30 44.75 15.26 35.17 07.52 
Population 04.06 33.37 12.23 30.20 01.44 
affected 
Total area 05.40 27.33 16.13 28.65 03.74 
affected 
Cropped area 04.63 30.70 20.66 24.31 02.88 
affected 
Houses damaged 00,27 11.20 07.23 10.40 00.29 
Human lives 00,33 27.66 24.00 30.66 02.00 
lost 
Cattle lives 08.33 85.66 44.66 84.33 02.33 
lost 
Bara Banki : Ghaghara, Gomati and Kalyani are the main 
rivers of this district but the floods are mainly caused 
in this district by river Ghaghara. Floods in Bara Banki 
during the period 1975-1977 affected 12.5 per cent 
villages, 6.7 per cent population, 32.3 per cent total 
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area and 8.5 per cent cropped area. In years 1978 to 1980 
30.9 per cent villages/ 20.6 per cent population, 14.2 
per cent total area, and 13.9 per cent cropped area were 
affected by floods which also damaged 12.9 per cent 
houses. The flood damages were still high in 1981 to 1983 
when 65.0 per cent villages, 59.2 per cent population, 
35.0 per cent total area and 47.2 per cent cropped area 
were affected. It also damaged 30.0 per cent of houses. 
The years 1984 to 1986 show a lowering of flood damages 
with 16.4 per cent villages affected, 11.5 per cent 
population, 11.6 per cent total area and 12.9 per cent cropped 
area. Flood damages have gone further down in 1987 to 
1989 in this district (Table XXXVI). 
TABLE-XXXVI 
Flood damages in Bara Banki district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 12.53 30.90 65.06 16.41 06.41 
Population 06.76 20.68 59.26 11.50 04.77 
affected 
Total area 32.30 14.26 35.03 11.66 05.47 
affected 
Cropped area 08.56 13.96 47.26 12.96 04.02 
affected 
Houses damaged 00.13 12.96 30.03 03.36 01.09 
Human lives 02.00 40.66 35.33 03.20 09.66 
lost 
Cattle lives 05.66 53.33 44.00 02.30 03.33 
lost 
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Lucknow : Gomatl and Sal are the two major rivers of this 
district and both these rivers create flooding equally. 
River Gomati often floods the city of Lucknow itself. The 
floods were negligible in 1975 to 1977 (Table XXXVII) but 
in 1978 to 1980 they caused great impact on life and 
property. It affected 41.9 per cent villages, 10.6 per 
cent population, 10.3 per cent area and 8.8 per cent 
cropped area and damaged 14.9 per cent houses. In 1981 
to 1983 flood damages were less with 18.7 per cent 
affected villages, 5.5 per cent population, 8.2 per cent 
total are affected, 5.5 per cent cropped area. In 1984-
1986 again the flood damages became high and went 
up to 33.3 per cent villages affected, 26.2 per cent 
population affected, 26.3 per cent total area affected, 
33.1 per cent cropped area affected and 9.1 per cent 
houses damaged. In 1987-1989 the flood damages were again 
negligible. 
TABLE-XXXVII 
Flood damages in Lucknow district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 19&''-89 
Villages affected 
Population 
affected 
Total area 
affected 
41.91 18.70 33.33 
10.68 05.50 26.20 
10.33 08.20 26.20 
14 
Cropped area - 08.86 05.56 33.16 
affected 
Houses damaged - ,14.96 00.70 09.16 00.95 
Human lives - 30.00 10.33 30.33 05.00 
lost 
Cattle lives - 37.33 20.66 66.33 00.66 
lost 
Hardoi : Ganga, Gomati and Sai are the main rivers of 
this district. Along with the flood problems they also 
create the problem of waterlogging. As a result vast 
areas are submerged under water in rainy season. The 
Table XXJOTCII indicates that in 197 5-1977 nearly 34.8 per cent 
of villages, 17.8 per cent of population/ 16.1 per cent 
of total area, 12.8 per cent of cropped area was affected 
by floods. In 1978-1980 the villages affected were 25.9 
per cent, population affected was 15.6 per cent, total 
area affected was 16.2 per cent, cropped area affected 
was 10.1 per cent and 5.6 per cent houses were damaged. 
In 1981-1983 the flood damages were less than the 
previous years with 20.7 per cent villages affected, 10.5 
per cent population affected 13.1 per cent total area 
affected, 5.9 per cent of cropped area affected. But the 
years 1984-1986 had recorded high flood damages with 32.6 per 
cent of villages, 22.4 per cent population, 3.4 per cent 
total area, 21.3 per cent cropped area and 5.4 per cent 
houses affected by floods during this period. In 198'7-
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1989 Hardoi district had lower flood damages as villaqes 
affected were 8. J per cent, 6.9 per cent popuJation was 
affected, 2,8 per cent total area was affected and 2.7 
per cent cropped area affected. 
TABLE-XXXVm 
Flood damages in Hardoi district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-8: 
Villages affected 34,86 25.96 20.73 32.60 08.1 o 
P o p u l a t i o n 1 7 . 8 6 1 5 . 6 5 1 0 . 5 0 2 2 . 4 0 06 .90 
a f f e c t e d 
T o t a l a r e a 1 6 . 1 3 1 6 . 2 3 1 3 . 1 6 0 3 . 4 6 02 .86 
a f f e c t e d 
Cropped a r e a 1 2 . 8 0 1 0 . 1 3 0 5 . 9 0 2 1 . 3 3 02 .73 
a f f e c t e d 
Houses damaged 0 1 . 1 3 0 5 . 6 6 0 1 . 0 7 0 5 . 4 4 00 .29 
Human l i v e s 0 6 . 6 6 3 5 . 6 6 0 8 . 3 3 2 1 . 6 6 06 .66 
l o s t 
C a t t l e l i v e s _ 6 6 . 6 6 1 3 . 6 6 8 8 . 0 0 10 .66 
l o s t . 
Onnao : Ganga and Sa i a r e t h e two main r i v e r s of t h i s 
d i s t r i c t . Both t h e s e r i v e r s c r e a t e havoc d u r i n g r a i n y 
s e a s o n . The T a b l e KXXIX shows flood damages of t h i s d i s t r i c t . 
The h i g h e s t f l ood damages were in t h e y e a r 1978-1980 and 
1 9 8 1 - 1 9 8 3 / w h i l e o t h e r y e a r s t o o had f l o o d damages but 
l/^B 
of lesser extent. The years 1978-1980 had affected 41.0 
per cent of villages, 28,4 per cent of population 30.7 
per cent total area, 22.2 per cent cropped area, and 25.5 
per cent houses. 
TABLE -XXXIX 
Flood damages in Unnao district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-8 
Villages affected 16.20 41.09 34.00 26.43 il.4G 
Population 07.20 28.47 24.00 17.33 10.00 
a ffected 
Total area 06.86 30.70 27.46 20.92 11.60 
a ffected 
Cropped area 05.36 22.23 21.96 13.66 06.99 
affected 
Houses damaged 00.26 2 5.60 06.07 02.73 01.86 
Human lives 00.33 40.00 2 5.00 22,33 11.66 
lost 
Cattle lives 02.33 30.66 38.00 83.66 06.66 
lost 
Rae Barelli : Ganga and Sai are the main rivers of this 
district. Sai is more flood prone river and is a threat 
for Rea Barelli district. The data from Table XL shows 
a negligible amount of flood damages during the years 
1975-1977. But flood damages were high in the year 1978-
1980 when 33.3 per cent villages, 24.6 per cent 
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population, 21.8 per cent total area and 20.3 per cent 
of cropped area was affected. The damages to houses were 
also high being 18.8 per cent. The floods claimed 29.6 
per cent of human lives. The year 1981-1983 had a 
decline in the flood damages. During this period 12.5 
per cent villages, 9.4 per cent population, 10.3 per 
cent total area and 8.6 per cent cropped area were 
affected. Once again in 1984-1986 the flood damages went 
up to 29.9 per cent of villages affected, 24.7 per cent 
of population 13.5 per cent of total area, 14.4 per cent 
of cropped area and 3.6 per cent of houses damaged. 
The damage in the year 1987-1989 was small. 
TABLE-XL 
Flood damages in Rae Barelli district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 00.10 
Population 00.03 
affected 
Total area - 21.80 10.30 13.53 00.40 
affected 
Cropped area - 20.30 08.63 14.45 00.49 
affected 
Houses damaged - 18.83 01.06 03.62 00.14 
Human lives 00.33 29.66 07.00 15.66 01,00 
lost 
Cattle lives - 30.26 07.00 11.10 00,33 
lost 
3 3 . 3 4 
2 4 . 6 9 
1 2 . 5 6 
0 9 . 4 3 
2 9 . 9 0 
2 4 . 7 0 
0 4 . 2 0 
0 0 . 6 6 
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Kanpur (City and Dehat) : Ganga and Yamuna rivers flow 
through this district along with other smaller rivers 
like Isan, Sengar etc. The carrying capacity of these 
rivers in this district is small as a result they spell 
their banks and cause submergence resulting in the 
damage to crops/ houses and population. They also create 
waterlogging problem in the area. Almost every year the 
floods occur but the damage from it was high only in the 
period 1978-1980. During this period floods affected 37.2 
per cent villages, 28.7 per cent population, 35.8 per 
cent total area, 12.7 per cent cropped area and 8.6 per 
cent houses and a loss of 41.3 per cent human lives 
(Table XLI). 
TABLE - XLI 
Flood damages in Kanpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 01.76 37.29 05.70 02.03 06.IC 
Population - 28.72 01.90 - 02.93 
affected 
Total area - 35.83 01.10 01.76 01.46 
affected 
Cropped area - 12.76 00.80 10.83 14.71 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives - 43.50 00.50 03.00 00.60 
lost 
0 8 . 6 3 
4 1 . 3 3 
0 0 . 1 3 
0 0 . 3 0 
0 0 . 1 6 
0 5 . 3 3 
00.02 
00 .66 
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Fatehpur : River Ganga/ Yamuna and Arind flow through 
this district. Flood problem is serious in this district. 
The records as given in TableXLII show that the year 1978-
1980 had maximum flood damages, being 38.1 per cent 
villages affected, 33.6 per cent population affected, 
33.3 per cent total area affected, 21.1 per cent cropped 
area affected and 19.1 per cent houses affected. Flood 
damages in 1984-1986 being 29.3 per cent villages 
affected, 20.1 per cent population affected, 8.3 per cent 
total area affected and 6.1 per cent cropped area 
affected. The other years had very small impact of 
floods . 
TABLE - XLn 
Flood damages in Fatehpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-b:* 
Villages affected 01.53 38.17 06.93 29.36 00,63 
Population 00.03 33.69 06.40 20.11 00.13 
affected 
Total area 00.50 33.33 03.63 08.37 00.76 
affected 
Cropped area 00.43 21.11 01-73 06.17 00.23 
affected 
House-3 damaged - 19.16 00,36 04.10 00.07 
Human lives 01.33 14.66 01.33 08.00 
lost 
Cattle lives - 20.20 05.00 10.60 
lost 
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Eastern Zone : 
This zone consists of fifteen districts which 
fee]- greatest impact of floods in Uttar Pradesh. The 
flooding and waterlogging in the eastern zone suffers 
from the problem caused by Rapti/ Ghaghara, Gandak, 
Gomati/ Tons and Ganga rivers. The trans-Ghaghara region 
suffers more because of storm water coming from Nepal . 
Also these districts receive more rains as compared to 
other districts of this zone. In other districts of 
this zone flooding is due mostly to very low degree of 
slope and the rivers flow over comparatively flat land. 
The sudden rush of water from upper reaches in Nepal 
is not easily drained but is collected to flood the 
adjoining regions. A districtwise description of floods 
and the resultant damage will help in highlighting the 
problem of eastern zone. 
Bahraich : Ghaghara and Rapti are the main rivers of 
this district while together with Sarju/ Bhakla create 
flooding during the rainy season. The rivers Ghaghara 
and Rapti are famous for floods which occur nearly every 
year. River Rapti floods vast areas along its course. 
The Table XLIII shows that the floods in 1975-1977 affected 
about one-fourth of the villages involving 13.4 per cent 
of population. The impact was also felt over 36 per cent 
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of the total area and 16.4 per cent cropped area. 
Similar amount of damages was witnessed in the years 
1978-1980. But the year 1981-1983 had extensive floods 
which affected or damaged 70.7 per cent of villages, 
64.0 per cent population, 62.6 per cent total area, 67.1 
per cent of cropped area and 27.2 per cent of houses. 
The years 1984-1986 had a fall in flood damages which 
came back to 27.9 per cent of villages, 20.2 per cent 
population, 19.0 per cent of total area, 19.6 per cent 
cropped area affected by floods. The floods have further 
declined in the years 1987-1989. 
TABLE - XT.TTT 
Flood damages in Bahraich district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 26.40 27.49 70.73 27.90 17.20 
Population 13.43 23.12 64.06 20.26 14.29 
affected 
Total area 36.20 16.36 62.66 19.00 14.38 
affected 
Cropped area 16.40 17.60 67.10 19.66 09.67 
affected 
Houses damaged 00.98 13.66 27.20 05.25 00.34 
Human lives 03.00 03.66 39.33 13.66 09,66 
lost 
Cattle lives 35.33 11.66 88.33 58.66 26.33 
lost 
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Gonda : River Ghaghara and Rapti are the main rivers 
of this district. These rivers get flooded every year 
in the monsoon season and submerge vast areas resulting 
in widespread damages. It may be seen from Table XLIV that 
floods are a recurring feature almost every year. They 
caused comparatively little damage in 1975-1977 when 
they affected 10.1 per cent villages, 9.0 of population, 
8.0 per cent of total area and 9.1 per cent of cropped 
area. But in 1978-1980 the damages increased as 35.8 
per cent villages, 18.9 per cent population, 25.1 per 
cent total area and 21 .7 per cent cropped area were 
TABLE - XLIV 
Flood damages in Gonda district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-39 
Villages affected 10.10 
Population 
affected 
Total area 
affected 
Cropped area 
affected 
House? damaged 
Human lives 
lost 
Cattle 1ives 
lost 
09.03 
08.00 
09.16 
00.73 
02.00 
01 .00 
18.95 
25.16 
21.73 
05.50 
07.33 
27.70 
47.70 
48.93 
56.93 
12.86 
10.33 
58.66 
13.39 
13.19 
11.56 
00.01 
08.33 
00.33 
15.90 
08.27 
06.06 
03.51 
10.66 
11.33 
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affected. The highest flood damages occurred in the year 
1981-1983 when 45.2 per cent of villages involving 47,7 
per cent of population were affected. It also affected 
about half of the total area, 56.9 per cent of cropped 
area and 12.80 per cent houses of the district. The flood 
damages by subsequent floods gradually declined from 
1984. 
Basti : River Ghaghara, Rapti and some smaller rivers 
create floods during rainy season. Nearly 50 per cent 
area of this district is affected almost every year on 
account of flooding from rivers. The figures of flood 
damages (Table XLV ) during 1975-1977 (average) show that 
about 20.2 per cent of villages, 15.53 per cent 
population, 16.3 per cent total area, 14.4 per cent 
cropped area were affected. The average damage during 
1978-1980 was seen in the form of affect or damage to 
28.4 per cent villages, 27.0 per cent population, 26.9 
per cent total area, 25.2 per cent cropped area and 
3.6 per cent houses. In 1981-1983 the situation was 
more grave with flood damages rising to 47.1 per cent 
in case of villages affected, 46.3 per cent population 
affected, 45.9 per cent total area affected, 43.6 per 
cent cropped area affected and 4.1 per cent houses 
affected. The year 1984-1986 had lesser impact of 
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floods as compared to earlier position but the damages 
were still significant as 19.6 per cent villages, 20.0 
per cent population, 14.8 per cent total area, and 20.0 
per cent of cropped area were affected. There was a 
further drop in flood damages in 1987-1989. 
TABLE - XLV 
Flood damages in Basti district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-8? 
Villages affected 20.26 28.45 47.16 19.65 11.15 
Population 15.53 27.02 46.03 20.00 07.83 
affected 
Total area 16.36 26.93 45.96 14.81 07.02 
affected 
Cropped area 14.46 25.23 43.63 20.05 07.55 
a ffected 
Houses damaged 00.75 03.66 04.13 00.97 00.75 
Human lives 07.00 14.66 07.33 06.33 07,33 
lost 
Cattle lives 10.66 11.00 08.10 - 14.33 
lost 
Gorakhpur : Ghaghara, Rapti/ Ami are the main rivers 
of this district. There are a few smaller rivers aiso 
that flow through this district. River Rapti and 
Ghaghara are more flood prone rivers and submerge vast 
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areas almost every year. In 1975-1977 Gorakhpur 
district had 15.6 per cent villages affected, 9.8 per 
cent population affected, 8.9 per cent total area 
affected and 7.7 per cent cropped area affected. The 
year 1978-1980 had seen increased damage when 18.5 per 
cent villages, 14.7 per cent population, 16.0 per cent 
total area, 12.0 per cent cropped area and 3.6 per 
cent houses were affected. The highest flood damages 
in the district were recorded in 1981-1983 when about 
one-third of the village, one-fifth of the population, 
41.5 per cent of total area, one-fifth of cropped area 
and 1.2 per cent of houses were affected. The floods 
TABLE - XLVI 
Flood damages in Gorakhpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 15.60 18.54 32.56 16.70 18.74 
Population 09.83 14.72 21.13 13.25 13.16 
affected 
Total area 08.93 16.02 41.56 12.33 15.15 
affeited 
Cropped area 07.73 12.06 21.83 08.23 13.40 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
00.05 
02,00 
03.66 
03.63 
18.33 
08.00 
01.26 
12.33 
16.00 
01.31 
01.60 
01.80 
00.75 
07 .33 
14.33 
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were not severe in the years after 1984, but the period 
1987-1989 had sufficient floods to cause damage to 18.7 
per cent villages, 13.1 per cent population, 15.1 per 
cent total area, 13.4 per cent cropped area and 1.6 per 
cent houses (Table XIVI ). 
Deoria : River Ghaghara, Rapti, Gandak are the main 
rivers of this district. It will be seen from Table 
XD/ii that about one-tenth of the villages, 7.0 per cent 
of population 8.9 per cent total area and 5 per cent 
cropped area were affected by floods in 1975-1977. The 
villages affected in 1978-1980 accounted for one-third 
of the total village involving 8.2 per cent population. 
It also affected a total area of 14.6 per cent, cropped 
area 12.5 per cent and houses affected 3.3 per cent. 
In 1981-1983 floods affected a large number of villages 
which accounted for three-fourth of the total villages 
of the district. During this period the floods also 
affected 6.9 per cent population, 12.1 per cent total 
area and 10.9 per cent cropped area. In 1984-1986 too 
the number of villages affected by floods was high being 
72.7 per cent of the total. Other damages of this year 
were 9.9 per cent population 16.11 per cent total area 
and 14.65 per cent cropped area. The damage to villages 
was small comparatively in 1987-1989 when 39.4 per cent 
villages were affected. The floods also affected 11.8 
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per cent population, 12.4 per cent total area and 13.3 
per cent cropped area. 
TABLE - XLVn 
Flood damages in Deoria district 
(figures denote percentage from the total) 
Villages affected 
Populat ion 
affected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
1975-77 
10.36 
07 .06 
08.90 
05.06 
00.16 
03 .00 
_ 
1978-80 
32.73 
08.27 
14.60 
12 .50 
03.30 
09 .66 
16.00 
1981-83 
78.66 
06.90 
12.10 
10.96 
00.28 
03.66 
02.66 
1984-86 
72.72 
09.99 
16.11 
14.65 
00.53 
03.66 
02.00 
1987-89 
39.41 
11 .81 
12.45 
13.34 
00.61 
14.66 
02.60 
Faiza.bad : Rivers Ghaghara , Tons / Torhi and Pikai drain 
Faizabad district. The flood problem in this district 
is mainly caused by Tons, Torhi and Pikai rivers. These 
rivers flow in a zig-zag manner over a flat surface. 
Their carrying capacity of water is inadequate and the 
water spills their banks and causes flooding. River 
Ghaghara also adds to the flood problem of the district . 
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In the year 1975-1977 in this district/ 23.0 per cent 
villages, 30.0 per cent population, 12.5 per cent total 
area and 7.2 per cent cropped area was affected by 
floods. The highest flood damages were in 1978-1980 when 
41.8 per cent villages were affected besides 31,1 per 
cent population, 34.9 per cent total area, 27.1 per cent 
cropped area and 2.2 per cent houses. The damages in 
1981-1983 were not severe and only 27.1 per cent of 
villages, 17.6 per cent of population, 18.9 per cent 
total area and 17.9 per cent cropped area were affected. 
TABLE-XLVm 
Flood damages in Faizabad district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 23.06 41.89 15.01 14.58 08.02 
Population 30.00 31.19 14.31 04.73 04.20 
affected 
Total area 12.50 34.90 10.14 11.67 04.83 
affected 
Cropped area- 07.20 27.10 07.63 06.24 03.95 
affected 
Houses damaged 01.11 02.23 00.55 00.07 00.01 
Human lives 00.04 13.00 05.60 05.66 01.33 
lost 
Cattle lives 00.70 30.00 00.66 00.66 19.66 
lost 
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Similar impact was seen in 1984-1986 when only 14.5 per 
cent villages/ 4.7 per cent population/ 11.6 per cent 
total area and 6.2 per cent cropped area in the district 
was affected . The years 1987-1989 had still lower damages 
account ing for 8.0 per cent affected villages/ 4.2 per cent 
population, 4.8 per cent total area, and 3.9 per cent 
cropped area affected (Table XIA/III). 
Sultanpur : Gomati is the main river which causes floodina 
and waterlogging in the district. Floods damaged 22.3 per 
cent villages, 6.8 per cent population, 10.1 per cent 
total area, 9.8 per cent cropped area and 2.4 per cent 
houses in 1975-1977. However in 1978-1980 the floods 
affected greater aeral extent and greater amount of 
property. It affected 31.3 per cent villages, 20.9 per 
cent population, 22.2 per cent total area/ 16.8 per cent 
cropped area and 4.4 per cent houses. In 1981-1983 the 
damages in this district declined to were 9.6 per cent 
of villages, 7.5 per cent population, 8.0 per cent total 
area and 5.9 per cent cropped area. The floods occurrence 
was not severe since 1984 and by 1989 there were only 
negligible damages (Table XLK ). 
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TABLE - XLIX 
Flood damages in Sultanpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 22.36 31.34 09.63 03.58 00.36 
Population 06.80 20.98 07.50 04.83 
affected 
Total area 10.14 22.23 08.03 03.43 
affected 
Cror.'^ ed area 09.84 16.86 05.96 03.33 
affected 
Houses damaged 02.46 04.40 00.53 00.43 
Human lives 01.33 13.66 09.33 00.10 
lost 
Cattle lives 06.33 33.66 33.66 00.80 
lost 
Pratapgarh : Sai and Bakulahi and same smaller rivers pass 
through Pratapgarh district. Sai and its tributaries are 
shallow rivers and cause immediate overflow during heavy 
rains. The flood water affected 19.5 per cent of villages/ 
6.0 per cent population, 2.1 per cent total area and 2.6 
per cent cropped area in this district in 1975-1977 
(Table L ) . The flood damages were highest in 1978-1980 
when 39.2 per cent villages/ 28.9 per cent population, 
36.3 per cent total area, 40.1 per cent cropped area and 
5.5 per cent houses were affected or damaged. The period 
between 1981-1983 was free from floods but during 1984-
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1986 once again floods caused damage to crops and 
property. During this period about 15.0 per cent 
villages, 14,3 per cent population, 10.1 per cent total 
area, 7,6 per cent cropped area were affected by floods. 
Later on during 1987-1989 the floods were mild and 
caused negligible damage. 
TABLE - L 
Flood damages in Pratapgarh district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 19.50 39.27 00.73 15.01 00.06 
Population 06.00 28.96 00.76 14.31 00.01 
affected 
Total area 02.10 36.30 05.00 10.14 
affected 
Cropped area 02.63 40.16 06.23 07.63 
affected 
Houses damaged 00.60 05.61 00.10 00.50 
Human lives 00.33 18.66 00.60 00.40 
lost 
Cattle lives 23.66 19.66 00.70 07.33 
lost 
Jaunpur : Gomati and Sal rivers flowing in this district 
have narrow channels and spell their waters quickly with 
each rainfall. The channel is extremely narrow near 
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Jaunpur City which leads to floods almost every year in 
the city. In 1975-1977 about one-third villages of the 
district/ 16.9 per cent population, 29.6 per cent total 
area and 22.8 per cent cropped area were affected by 
floods (Table LI ). The damage from floods was slightly 
lower in the following period in 1978-1980 as 20.2 per 
cent villages, 14.8 per cent population, 8.2 per cent 
total area and 6.5 per cent cropped area were affected. 
The impact of floods gradually decreased with the passage 
of each year upto 1989 when it was negligible. The 
impact in 1981-1983 was felt by 10.3 per cent villages, 
TABLE- LI 
Flood damages in Jaunpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 31.50 20.29 10.33 04.36 04.66 
Population 16.96 14.83 05.16 05.20 02.73 
affected 
Total area 29.60 08.23 17.90 01.60 00.43 
affected 
Cropped area 22.80 06.50 05.76 01.80 00.35 
affected 
Houses damaged 03.80 02.23 00.27 00.16 00.09 
Human lives 02.33 11.66 01.66 07,66 08.66 
lost 
Cattle lives 06.10 05.00 04-00 23.40 Oi,60 
lost 
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5.1 per cent population/ 17.9 per cent total area and 
5.7 per cent cropped area of the district while 1984-
1986 floods affected only 4.3 per cent villages, 5.2 
per cent population, 1.6 per cent total area and 1.8 
per cent cropped area. 
Azamgarh : Ghaghara, Sarju, Tons are the main rivers 
of this district. The floods in 1975-1977 were 
responsible for dislocating life in 35.2 per cent of 
villages, involving 32.7 per cent of population, 31.0 
per cent of total area of the district. About one-fifth 
of the cropped area also suffered from floods. The period 
1978-1980 had smaller influence when only 15.6 per cent 
villages, 12.7 per cent population, 13 per cent total 
area and 9.2 per cent cropped area were affected. The 
intensity of floods for 1981-1989 remained almost 
moderate in this district. Table LII shows the damages 
decreased during these years. 
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TABLE - Ln 
Flood damages in Azamgarh district 
figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 35.23 15.63 13.36 15.50 13.02 
Population 32.70 12.76 08.63 15.74 08.73 
affected 
Total area 31.06 13.00 12.06 13.18 11.55 
affected 
Cropped area 22.73 09.23 08.73 06.47 08.10 
affected 
Houses damaged 02.73 01.20 00.23 00.03 00.46 
Human lives 09.33 05.33 05.66 05.66 01.33 
lost 
Cattle lives 12.33 04.33 01.33 00.66 01.46 
lost 
Varanasi : Ganga, Gomati and Varuna rivers are 
responsible for causing floods in the district. Flood 
waters of river Varuna influence Varanasi city also. It 
may be seen from Table Lin that in 1975-1977 Varanasi 
district encountered damages of 27.1 per cent villages, 
14.3 per cent population, 18.5 per cent total area and 
25.6 per cent cropped area. The period 1978-1980 
witnessed lesser damages with 12.8 per cent villages, 
19.4 per cent population, 6.9 per cent total area and 
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9 per cent cropped area affected by the floods. There 
was a further drop in flood damages during 1981-1983 
and still less in 1984-1986. There was only a slight 
rise in the flood damages during 1987-1989. 
TABLE- Lin 
Flood damages in Varanasi district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 27.13 12.84 06.26 04.42 06.06 
Population 14.36 19.42 06.13 01.89 07.33 
affected 
Total area 18.63 06.96 07.63 04.85 08.58 
affected 
Cropped area 25.60 09.06 07.66 00.51 08.10 
affected 
Houses damaged 02.90 01.06 00.10 00.10 00.33 
Human lives 04.00 01.00 00.53 00.66 01.50 
lost 
Cattle lives 33.66 15-66 - 01.66 03.30 
lost 
Ghazipur : River Ganga is the main river of this 
district. Table LIV gives a detailed picture of flood 
damages in this district. In 1975-1977 villages affected 
by floods were 37.5 per cent/ population 33.2 per cent/ 
total area 20.7 per cent and cropped area 19-1 per cent. 
In 1978-1980 there was a little decline with 21.8 per 
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cent villages affected, 25.4 per cent population 
affected, 18.7 per cent total area affected, 14.5 per 
cent cropped area affected and 7.9 per cent houses 
affected. While in 1981-1983 there was a decline in flood 
damages and of 13.9 per cent villages, 17.8 per cent 
population, 12.3 per cent total area and 8.7 per cent 
cropped area were affected. The years 1984-1986 
witnessed little rise in flood damages with 18.0 per cent 
villages affected, 25.1 per cent population affected, 
11.7 per cent total area affected, 10.8 per cent cropped 
area affected, but there was again a drop in flood 
damages during 1987-1989 as is evident from Table LIV. 
TABLE - LIV 
Flood damages in Ghazipur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 37.53 21.81 13.95 18.09 15.93 
Population 33.23 25.49 17.86 25.11 00.63 
affected 
Total area 20.70 18.70 12.33 11.74 15.51 
affected 
Cropped area 19.10 14.56 08.77 10.80 05.48 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
07 .63 
06.00 
11 .00 
07.96 
03.66 
00.66 
00.27 
07.66 
06.66 
00.01 
03.33 
00.52 
00.53 
0 2.3C 
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Ballia : River Ganga and Ghaghara flow along the south 
and north boundaries of Ballia district and join each 
other at the eastern tip of the district. Besides these 
main river some smaller ones also flow through this 
district. These rivers get flooded every year and 
submerge vast tract of land and cause damages to life 
and property. In the year 1975-1977 (average) floods 
were severe in this district and affected 40.2 per cent 
of villages/ 30.1 per cent of population/ 31.9 per cent 
total area affected/ 14.3 per cent cropped area and 
damaged 4.1 per cent houses. The damages were again high 
TABLE-LV 
Flood damages in Ballia district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 40.20 37.91 24.13 16,99 09.33 
Population 30.10 34.46 15.36 11.34 07,09 
affected 
Total area 31.90 39.63 13.56 09.70 10.13 
affected 
Cropped area 14.36 17.40 15.53 08.30 08.05 
af fected 
Houses damaged 04.16 07.93 05.86 02.55 00.59 
Human lives 06.66 26.66 01.00 04.60 00,33 
lost 
Cattle lives 01.00 03.00 03.00 01.33 0C.26 
lost 
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in 1978-1980 when 37.9 per cent villages/ 34.4 per cent 
population, 39.6 per cent total area, 17.4 per cent 
cropped area and 7.9 per cent houses were affected. In 
1981-1983 there was a decline in the damages v/ith 24,i 
per cent of villages/ 15.3 per cent of population, 13.5 
per cent of total area, 15.5 per cent of cropped area 
and 5.8 per cent of houses that were affected by floods. 
In 1984-1986 it further declined to 16.9 per cent. 
villages, 11.3 per cent population, 9.0 per cent total 
area, 8.3 per cent cropped area and 2.5 per cent houses. 
The years 1987-1989 recorded still lower damages with 
9.3 per cent villages affected/ 7.0 per cent population 
affected/ 10.1 per cent total area affected/ 8.0 per cent 
cropped area affected and 0.5 per cent houses affected 
(Table LV ) . 
Allahabad : River Gcnga / Yamuna and some smaller 
streams are the drainage channels in Allahabad district. 
But the main flood problem in this district is created 
by Ganga and Yamuna rivers which submerge vast areas cf 
this district i.e. villages as well as city of Allahabad. 
In •'.075-1977, 17.46 per cent villages, 5.66 per cent 
population 12.66 per cent total area and 12.83 per cent 
of cropped area were affected by floods. In 1978-1980 
the damages were high with 36.1 per cent villages, 19,6 
per cent popuJation, 18.5 per cent total area, 18.7 per 
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cent total cropped area and 6.2 per cent houses that were 
affected by floods. In 1981-1983 total damages were 23.5 
per cent/ 8.2 per cent, 21.3 per cent and 1.0 per cent 
for village, population, total area, cropped area and 
houses respectively. The floods caused little damage 
in 1984-1986 which were in the form of 7.2 per cent 
affected villages, 2,7 per cent affected population, 
2.3 per cent total area, 2.4 per cent cropped area. The? 
floods had little impact in 1987-1989 as is evident from 
Table LVI. 
TABLE - LVI 
Flood damages in Allahabad district 
(figures denote percentage from the total 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 17.46 36.18 23.56 07.20 
Population 05.66 19.60 08.23 02.73 
affected 
Total area 12.66 18.50 21.33 02.32 
affected 
Cropped area 12.83 18.70 13.16 02.41 
affected 
House.s damaged 00.16 06.26 01.00 00.06 
Human lives 04.00 13.00 04.66 00.04 
lost 
Cattle lives 84.33 39.16 20.66 01.01 
lost 
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Mirzapur : Ganga/ Son and Riband are the main rivers 
of this district. In the years 1975-1977 floods in 
Mirzapur affected 13.46 per cent villages/ 12.3 per 
cent population, 2.9 per cent total area and 6.8 per 
cent cropped area. Higher effect was felt in 1978-1980 
when 23.9 per cent village, 20.7 per cent population, 
8.3 per cent total area, and 13.0 per cent cropped area 
were affected. In 1981-1983, 10.0 per cent villages, 
12,3 per cent population, 3.7 per cent total area and 
8.3 per cent cropped area were affected by floods. The 
flood ravages started declining since 1984 and by 1989 
the damages were negligible (Table LVII ). 
TABLE - LVn 
Flood damages in Mirzapur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 13.46 23.90 10.00 02.99 00.13 
Population 12.30 20.70 12.36 02.98 
affected 
Total area 02.93 08.33 03.73 00.41 00.02 
affected 
Cropped area 06.80 13.00 08.33 00.81 00.01 
affected 
Houses damaged 02.36 04.36 00.83 00.06 00.04 
Human lives 04.66 00.50 06.33 00.46 
lost 
Cattle lives 38.80 27.66 23.33 00.66 00.46 
lost 
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Bundelkhand Zone : 
This zone comprises of five districts 
viz. Lalitpur, Jhansi , Hamirpur, Jalaun and Banda. This 
zone is free from waterlogging and problems of drainage 
congestion, but problem of flooding prevails. Among the 
districts of this zone Hamirpur and Banda districts are 
most flood prone. River Betwa, Ken and Yamuna create 
flooding in this zone. Districtwise flood damage in 
Bundelkhand is as follows : 
Lalitpur : Betwa, Dhasan, Jamni are the rivers of this 
district but they do not overflow their channels. As 
a result district Lalitpur is generally free from 
wateilogging and flooding. However if the rains are 
exceptionally heavy and come in short duration, these 
rivers spread their water and flood the surrounding 
areas. In the absence of regular floods, the damages 
from occasional small floods are negligible as may be 
seen in Table LVIII. 
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TABLE- LVm 
Flood damages in Lalitpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 
Population 
affected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
01.60 00.01 04.46 
12.33 
65.40 
Jhansi : Betwa/ Jamni, Dhasan rivers continue to flow 
in Jhansi district- This district is generally free from 
flooding but occasional floods may occur owing to 
excessive quantities of water released from the 
reservoirs or due to above normal rainfall. Table LIX 
shows that there was no flood damages during 1975-1977. 
But in 1978-1980 the floods accounted for damages to 
17.4 per cent villages/ 11.6 per cent population/ 7.4 
per cent total area, 13.7 per cent cropped area and 7.1 
per cent houses. The years 1981-1986 had none or very 
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few damges from the floods. The years 1987-1989 felt 
the flood damages when 10.8 per cent villages/ 4.6 per 
cent population and 0.3 per cent houses were affected. 
TABLE - LK 
Flood damages in Jhansi district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected - 17.41 03.63 - 10.87 
Population _ 11^65 oi.53 - 04.66 
affected 
Total area _ 07.47 00.81 
a ffected 
Cropped area _ 13.70 00.99 
affected 
Houses damaged _ 07.19 00.50 - 00.35 
Human lives _ 03.60 00.33 - 00.66 
lost 
Cattle lives _ 08.80 01.25 - 03.33 
lost 
Jalaun : Yamuna, Betwa, the two main rivers of this 
district, cause floods nearly every year and the areas 
lying close to the river banks are more problematic. The 
floods were nominal in 1975-1977 (Table LX ), but the 
years 1978-1980 suffered severe damages due to floods 
177 
when 39.4 per cent villages, 28.1 per cent population, 
4.1 per cent total area, 3.0 per cent cropped area and 
14.1 per cent houses were affected or damaged. There was 
a sharp fall in flood damages during 1981-1983 when 5.9 
per cent villages/ 2.1 per cent population, 4.5 per cent 
total area and 1 per cent cropped area were affected. 
While the years 1984 to 1989 had negligible or very flow 
flood damages in Jalaun district. 
TABLE - LX 
Flood damages in Jalaun district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 
Population 
affected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
3 9 . 4 7 0 5 . 9 0 0 0 . 4 3 0 3 . 3 7 
2 8 . 1 8 0 2 . 1 3 - 0 0 . 5 0 
0 4 . 1 8 
0 3 . 0 3 
0 4 . 5 0 
01 . 0 6 
0 1 . 8 0 
01 .53 
1 4 . 1 4 0 0 . 3 6 0 0 . 1 0 0 0 . 1 0 
0 1 . 3 3 0 0 . 3 3 - 0 2 . 6 6 
9 5 . 3 0 _ _ _ 
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Hamirpur : Yamuna and Betwa are the main rivers of the 
district. Hamirpur city suffers badly from the flood 
waters of river Betwa which affect more than half of 
the city. In the years 1975-1977 as well as 1987-1989 
the floods were nominal. But in the years 1978-1980 the 
floods were quite severe in the district (Table LXI). They 
affected 64.9 per cent of the total villages/ 48.5 per 
cent population, 12.7 per cent total area, and 16.5 per 
cent cropped area and damaged 23.5 per cent houses of 
the district. 
TABLE - LXI 
Flood damages in Hamirpur district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 
Populat ion 
affected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
64.94 29.03 03.33 
48.58 20.93 03.57 
12.78 15.16 03.51 
16.53 08.93 04.21 
23.57 04.40 00.06 01.30 
05.33 00.66 01.66 
18.30 25.33 06.66 
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Banda : Yamuna/ Ken, Baghain flow across the district 
and often flood the area. When the river Yamuna is m 
high floods, the flood waters of smaller rivers do not 
find there way into the main river and overflow their 
channels spreading water far and wide. The extent of 
damages from floods during various periods from 1975-1989 
is given in Table LXII . It may be seen that the periods 
1975-1977 and 1987-1989 had low floods with little 
damages. The highest damages were recorded in 1978-1980 
when 61.5 per cent villages, 40.9 per cent population, 
TABLE - LXn 
Flood damages in Banda district 
(figures denote percentage from the total) 
1975-77 1978-80 1981-83 1984-86 1987-89 
Villages affected 
Population 
affected 
Total area 
affected 
Cropped area 
affected 
Houses damaged 
Human lives 
lost 
Cattle lives 
lost 
61.50 34.13 04.43 
40.98 21.53 03.30 
18.25 12.53 00.86 
13.20 10.03 00.30 
05.30 05.00 
04.66 01.00 
00.70 
15.00 12.00 
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18.2 per cent total area and 13.2 per cent cropped area 
were affected and 5.3 per cent houses were damaged. The 
remaining years show lesser flood damages in Banda 
district. 
Figs. 13/ 14, 15 show clearly the population, 
total area and villages affected respectively in the 
districts of Uttar Pradesh during 1975-1989, on three 
years average basis. 
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CHAPTER VI 
FLOOD DAMAGES : REGIONAL ANALYSIS 
The districtwise analysis of floods and their 
damages in different periods of time over the last 
fifteen years as given in the preceding chapter reveals 
that hill districts and those of Bundelkhand are relatively 
least affected areas as compared to other parts of the 
state. The impact of floods increases as one moves from 
west to east. It follows the general distribution of 
rainfall too which increases eastward and is 
responsible for causing heavy floods in the eastern zone 
of the state. The problem is further aggravated by 
progressive siltation every year which reduces the 
carrying capacity of the rivers and forces water to 
overflow and spread in surrounding areas. 
A clear picture of the regional extent of floods 
and their ensuing damages in Uttar Pradesh may be had 
if the data of fifteen years from 1975 to 1989 is 
analysed, demarcated and properly interpreted. This has 
been done here by taking fifteen year averages of 
various kinds of damages arising out of floods in each 
district. The damages or effects of floods are seen 
in the form of the number of villages involved, 
population, total area, cropped area affected and houses 
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damaged. The average figures thus obtained for various 
damages of respective districts were plotted on maps 
and the areas of very high, high, medium, low and very 
low category of damages were then demarcated. For 
demarcating various zones the figures were first 
arranged in an ascending order and then ranges of 
values for each type of damage were determined. The 
lowest value was substracted from highest value, i.e. 
the difference of highest and lowest value was taken 
out and that difference then was divided by five. The 
dividened was first added to the lowest value, the sum 
of which was again added to the same dividend and so 
on. In this way five categories or class intervals were 
made. The districts were then placed in the category 
according to their values. The distribution map thus 
prepared presents a clear picture of the impact of 
floods in Uttar Pradesh. 
Villages Affected 
As far as the analysis of villages affected by 
flooda is concerned, it may be seen from Table LXIII that 
during the year 1975-1989 most of the districts suffered 
low and medium damages. It was only in one district 
namely Deoria that a very high number of villages (44.47 
per cent of total villages) suffered the fury of floods. 
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TABLE-LXm 
Villages affected from 1975 to 1989 in the districts of 
Uttar Pradesh 
(in percentage) 
District 
Pauri 
Almora 
Bijnor 
Pithoragarh 
Nainital 
Jhansi 
Tehri Garhwal 
Uttar Kashi 
Dehra Dun 
Chamci i 
Ghaziabad 
Mirzapur 
Moradabad 
Kanpur 
Jalaun 
Varanasi 
Meerut 
Shahjahanpur 
Sultanpur 
Jaunpur 
Rampur 
Bulandshahr 
Pratapgarh 
Fatehpur 
Saharanpur 
Lucknow 
Agra 
Pilibhit 
Rae Barelli 
Villages 
affected 
(%) 
1.46 
1 -62 
2 .43 
3.22 
3.87 
4.20 
4.43 
5.20 
5.20 
6.59 
7 .29 
10.1 
10.34 
10.57 
11.32 
11.34 
11 .91 
13.44 
13.45 
14.23 
14.64--
14.82 
14.91 
15.32 
15.35 
15.35 
15.55 
15.69 
16.02 
District 
Muzaffar Nagar 
Allahabad 
Bara Banki 
Etah 
Lakhimpur 
A zamgarh 
Aligarh 
Hamirpur 
Bareilly 
Banda 
Gorakhpur 
Ghazipur 
Budaun 
Faizabad 
Hardoi 
Lalitpur 
Basti 
Gonda 
Ballia 
Unnao 
Etawah 
Mainpuri 
Mathura 
Sitapur 
Farrukhabad 
Bahraich 
Deoria 
Villages 
affected 
(%) 
16.49 
16.88 
17.35 
17 .82 
17.95 
18.53 
19.02 
19.46 
19.97 
20.01 
20.42 
21 .43 
21 .81 
22.94 
24.46 
-
25.33 
25.48 
25.72 
26.05 
26.54 
30.74 
31.97 
33.13 
33.67 
33.95 
44.47 
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This district lies in the eastern most of the study-
region and falls prey to the overflowing water from 
river Rapti and Gandak, which are well known for their 
floods. A perusal of fig. 16 reveals that about five 
districts of Uttar Pradesh had high number of villages 
affected due to floods. These districts are scattered 
in two pairs while the fifth district lies apart from 
the other four districts. These districts belong to 
eastern/ central and western zone of the state and make 
a linear pattern accross the middle part of the state. 
The interesting thing to be observed is that Bahraich 
from eastern zone and Sitapur from central zone lie 
adjacent to each close to India-Nepal border. 
Farrukhabad and Mainpuri from western zone wherein a 
high number of villages were affected due to floods lie 
in the heart of Uttar Pradesh. An isolated area of high 
flood affected villages in district Mathura of the 
western zone. The villages of Farrukhabad/ Mainpuri 
and Mathura face the flood water overflowing from 
rivers Yamuna/ Ganga/ and Ramganga . While the villages 
of eastern and central zone districts i.e. Bahraich and 
Sitapur get flooded by river Gomati/ Rapti/ Ghaghara 
and Sarda. 
On the whole fourteen districts faced influence 
of floods leading to a medium number of villages 
damaged. The breakup of this total shows that about six 
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districts are located in eastern zone of the state, 
of which four districts Gonda/ Basti; Gorakhpur and 
Faizabad make a compact group in the north-east of the 
state. These districts are affected by the flood waters 
of river Rapti, Burhi Rapti and Ghaghara. The other two 
districts namely Ghazipur and Ballia of this category 
lie in the extreme east of the state and are affected 
by river Rapti, Sarju and Ganga . Unnao and Hardoi the 
two adjacent districts of central zone showing medium 
damages to their villages are centrally located in the 
study area. These villages are influenced by the rivers 
Gomati, Ganga and Sai. In the western zone of the state 
three districts Bareilly, Budaun and Aligarh make an 
oblique line running in a northeast-southwest direction 
are faced with the floods of Ramganga, Ganga, and Yamuna 
which affected a medium number of villages. District 
Etawah also belonging to western zone in the 
southwestern portion is flooded by rivers Yamuna, 
Chambal and Sirsa . Hamirpur and Banda districts of 
Bundelkhand zone in the south are flooded by rivers 
Yamuna, Betwa and Baghain and record a medium number 
of villages affected during 1975-1989. 
Twenty four districts of Uttar Pradesh are 
involved where the number of villages affected by floods 
on an average during 1975-1989 was low. It includes 
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a vast area from eastern limits of the state to western 
endS/ encompassing eastern, central and Bundelkhand 7:one 
of the state. Thirteen districts of this compact block 
viz. Mirzapur, Varanasi/ Azamgarh/ Jaunpur/ Sultanpur, 
Pratapgarh, Allahabad/ Fatehpur, Rae Bareli, Lucknow, 
Bara Banki, Kanpur and Jalaun are affected by all the 
major .rivers of Uttar Pradesh like river Ganga, Yamuna< 
Goma'i, Ghaghara/ Sarju and Sai . A smaller conglomeration 
is also seen further north which also extends from 
northeast to west of Uttar Pradesh. These districts are 
Lakhimpur in the central zone and Pilibhit/ Shahjahanpur, 
Etah and Agra in the western zone. Rivers Ghaghara, Ganga, 
Ramganga , and Yamuna are the main source of floods in this 
region. Another wide patch of inverted T-shape is noticed 
further north just adjacent to the foothills of Uttar 
Pradesh. This block has in its base the districts of 
Rampur, Moradabad and Bulandshahr with a decker formation 
above Moradabad and moving stepwise to the northwest 
boundary of the state in Meerut , Muzaffarnagar and 
Saharanpur districts. These districts are touched by 
river Ganga and Ramganga. A characteristic feature of the 
area where low number of villages are affected by flood 
is its longitudinal extension all along and parallel to 
rivers Yamuna and Ganga. 
It will be seen from Fig. 16 that the areas of 
very low impact of floods on the villages generally fall 
19.L 
in the areas of high relief and undulating surfaces. 
Such areas lie in all the eight northern districts of 
hill zone together with Bijnor of western zone. Isolated 
patches of very low villages affected category are 
Ghaziabad district on the extreme west and the upland 
districts of Jhansi and Lalitpur of Bundelkhand. 
Houses Affected 
Fig. 17 reveals that the damages to houses from 
floods during 1975-1989 on an average ranged from very 
low in the northern hilly districts to very high in the 
central zone- The area of very high damage to houses 
lies in Sitapur where river Gomati, Sarda and Ghaghara 
play their role in causing damage to houses. 
High flood affects on houses are observed in 
Unnao, and Bahraich districts in the central and eastern 
Uttar Pradesh. The houses in Unnao district are affected 
by river Ganga and Sai . Whereas Bahraich in northeast 
of the state is affected by the rivers Ghaghara and 
Rapti . 
About eight districts of the state are involved 
in medium damage to their houses. Of these a large area 
lies in central and southwestern Uttar Pradesh and 
spreads over Lucknow, Bara Banki , Rae Bareli, Fatehpur, 
and Hamirpur districts. A scattered distribution of 
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TABLE-LXIV 
Houses a f f e c t e d from 1975 tx> 1989 in the d i s t r i c t s of 
U t t a r P r a d e s h 
( i n p e r c e n t a g e ) 
District 
Pauri 
Pithoragarh 
Altnora 
B i j n r 1 
Tehri Garhwal 
Dehra Dun 
Chamoli 
Uttar Kashi 
Ghaziabad 
Nainital 
Pilibhit 
Faizabad 
Azamgarh 
Agra 
Deoria 
Varanasi 
Shahjahanpur 
Jaunpur 
Meerut 
Mainpuri 
Pratapgarh 
Allahabad 
Gorakhpur 
Sultanpur 
Mirzapur 
Jhansi 
Moradabad 
Etah 
Houses 
affected 
(%) 
0.04 
0.05 
0.05 
0.10 
0.14 
0.16 
0.18 
0.21 
0.26 
0.46 
0.74 
0.78 
0.92 
0.95 
0.97 
0.98 
1 .20 
1 .30 
1 .31 
1.31 
1 .37 
1 .46 
1 .47 
1 .48 
1 .53 
1 .53 
1 .56 
1 .71 
District 
Bulandshahr 
Kanpur 
Aligarh 
Basti 
Banda 
Muzaffarnagar 
Farrukhabad 
Hardoi 
Budaun 
Jalaun 
Ballia 
Ghazipur 
Etawah 
Mathura 
Gonda 
Lakhimpur 
Bara Banki 
Rae Barelli 
Fatehpur 
Lucknow 
Rampur 
Bareilly 
Hamirpur 
Saharanpur 
Unnao 
Bahraich 
Sitapur 
Lalitpur 
Houses 
affected 
(%) 
1.72 
1.79 
1.83 
2.05 
2.06 
2.31 
2 .34 
2.72 
2.95 
2 .99 
3.25 
3.25 
3.37 
3.84 
3 .86 
4.14 
4.39 
4.73 
4.74 
5.15 
5.23 
5.50 
5.60 
6.09 
7 .30 
8.95 
10.79 
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area under this category is also seen in northwest Uttar 
Pradesh wh6re the districts of Bareilly/ Rampur and 
Saharanpur record medium damage to their houses. 
Eleven districts of study region which have low 
affects on houses due to floods are well scattered over 
the entire state except in the hilly areas. A north-
south extension of low house damage region lie_ on an 
elongated belt running across districts Lakhimpur 
Kheri / Hardoi , Farrukhabad; Etawah and Jalaun . Areas 
of similar damage are also seen in Budaun and Muzaffar 
nagar districts in the west and Gonda / Ghazipur and 
Ballia in the east of Uttar Pradesh. 
A large area of very low affects on houses is 
present in the north hilly districts and continuous in 
the western and eastern side of the state. Some isolated 
scattered patches of this category are observed in 
middle portion of the state and in the Bundelkhand 
region. The percentage of houses affected in the 
districts of Uttar Pradesh are given in Table LXIV. 
Population Affected 
A glance at Fig. IQ reveals that the districts 
of very high population affected by floods during 1975-
1989 are found in three groups. Of these;the district 
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of Basti is situated close to the Himalayan foothills 
in eastern Uttar Pradesh. Moving further west, the 
districts of Bahraich and Sitapur again having close 
proximity to Himalayas. Sitapur belongs to central zone 
while Basti and Bahraich to eastern zone. Gomati / 
Sarda/ and Ghaghara rivers affect the population in 
Sitapur while Ghaghara and Rapti play this role in 
Bahraich district. The other two districts namely 
Farrukhabad and Mainpuri with very high impact of 
floods on population lie in the western zone and are 
influenced by rivers Ramganga and Yamuna. 
High impact on population is seon in Ghazipur and 
Ballia in the far-east/ and Gonda and Faizabad in north 
east. The isolated district of Unnao of the central 
zone is the only one with a high population affected 
by floods in rivers Ganga and Sai- Further west Aligarh 
and Mathura also had a high number of population 
affected by floods from Ganga and Yamuna rivers. 
The medium number of population affected by 
floods show a pattern of two to three districts in a 
row distributed in various zones. Altogether the 
number of such districts is thirteen out of it the 
districts of Gorakhpur and Azamgarh lie in eastern part 
of eastern zone of the study area, the districts of 
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Bara Banki , Rae Barelli, Fatehpur in the central zone 
and Hamirpur in Bundelkhand zone. This area runs in a 
semi-circular form and its population is affected by 
the rivers Ghaghara, Gomati/ Ganga / Sai / Yamuna and 
Betwa. Another area of vast extent spread over six 
districts namely Lakhimpur Kheri and Hardoi from 
central zone, and Shahjahanpur, Budaun , Etah and Etawah 
from western zone. On the far northwest the district 
of Saharanpur is an isolated area of this category. 
The population of eighteen districts had a low 
number involved in the impact of floods. These districts 
with the exception of Deoria in the eastern corner and 
Lucknow in the central part which make an extensive 
contiguous region are Mirzapur, Varanasi , Jaunpur, 
Sultanpur, Pratapgarh, Allahabad, Banda, Jalaun and 
Kanpur. This region lies adjacent to rivers Yamuna and 
Ganga. Another compact group is seen in northwestern 
part of the state with Pilibhit, Bareilly, Rampur, 
Moradabad, Bulandshahr, Meerut and Muzaffarnagar. 
The very low category of population affected by 
floods during 1975-1989 have a huge solid block in the 
north of the state, comprising of all the eight hill 
districts together with Bijnor from the western zone. 
Agra, Jhansi, Lalitpur are the other areas in the 
southern part of the state where a very low percentage 
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TABLE - LXV 
Population affected from 1975 to 1989 in the districts of 
Uttar Pradesh 
(in percentage) 
District 
Almora 
Dehra Dun 
Chamoli 
Nainital 
Tehri Garhwal 
Pauri 
Bijnor 
Pithoragarh 
Ghaziabad 
Jhansi 
Uttar Kashi 
Agra 
Meerut 
Muzaffar Nagar 
Kanpur 
Bulandshahr 
Jalaun 
Allahabad 
Rampur 
Luckncw 
Pilibhit 
Sultanpur 
Deoria 
Jaunpur 
Moradabad 
Mirzapur 
Varanasi 
Banda 
Population 
affected 
(%) 
0.25 
0.47 
1 .23 
1 .38 
1 .39 
1 .62 
1 .73 
1 .82 
1 .89 
2 .63 
3.83 
5.21 
6.00 
6.03 
6.71 
6.76 
6.99 
7.24 
8.00 
8.47 
8.59 
8.63 
8.81 
8.98 
9.07 
9 .67 
9.83 
9.83 
District 
Pratapgarh 
Bareilly 
Saharanpur 
Rae Barelli 
Fatehpur 
Etah 
Lakhimpur 
Etawah 
Shahjahanpur 
Bara Banki 
Gorakhpur 
Hamirpur 
Hardoi 
Budaun 
Azamgarh 
Paizabad 
Aligarh 
Mathura 
Unnao 
Ballia 
Ghazipur 
Gonda 
Sitapur 
Basti 
Mainpuri 
Farrukhabad 
Bahraich 
Lalitpur 
Population 
affected 
(%) 
10.03 
10.82 
11.66 
11.90 
12.07 
12.10 
12.49 
13.16 
13.55 
13.83 
14.42 
14.61 
14.66 
15.67 
15.71 
17.59 
17.59 
18.03 
18.74 
19.67 
20.46 
20.99 
23.03 
23.33 
23.38 
23.65 
27.03 
27.03 
199 
of population is affected by floods. The percentage of 
popu'.ition affected during 1975-1989 in the districts 
of Uttar Pradesh is given in Table LXV. 
Total Area Affected 
It is evident from Fig. 19 that in Bahraich 
district lying close to Nepal Himalaya in the eastern 
part of the state rivers Rapti and Ghaghara had affected 
about one third of its area in 1975-1989. Another 
district with very high flood affected area is 
Farrukhabad in the western zone. This district lies 
nearly in the middle of Uttar Pradesh wherein about one 
fifth of the total area was affected by floods 
emanating from Ganga and Ramganga. 
Nine districts of Uttar Pradesh have recorded 
a high percentage of total area affected by floods. Of 
these, four together make a large area in eastern Uttar 
Pradesh and include the districts of Gonda, Basti 
Gorakhpur and Ballia. The rivers Ghaghara and Rapti are 
responsible for submerging vast areas of these districts 
together with river Ganga which floods Ballia districts. 
Furthermore/ two independent districts of central zone 
i.e. Sitapur and Unnao have a high record of total area 
affected by floods. Sitapur is flooded by river Gomati, 
Ghaghara and Sarda and district Unnao is submerged by 
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river Ganga and Sai . There still are two more districts 
in the western zone namely Budaun and Mathura which have 
a high flood affected area. Rivers Ganga and Ramganga 
influence areas in district Budaun while river Yamuna 
floods Mathura district. 
The medium percentage of the total area affected 
by floods on an average during 1975-1989 seen in eight 
districts out of which five are situated in eastern 
Uttar Pradesh and one in the central zone. All these 
together make an extensive region of medium impact from 
rivers Ghaghara/ Gomati/ Sarju/ Ganga, Rapti and 
Gandak. These districts viz. Deoria, Azamgarh, Ghazipur, 
Jaunpur, Faizabad lie in the eastern extremity of thp 
state while Bara Banki in the central zone. Two more 
scattered areas of medium areal damage is seen in 
Bareilly and Aligarh districts. Bareiily is affected 
by river Ramganga whereas Aligarh is affected by rivers 
Ganga and Yamuna. 
A belt of eighteen districts from east/ central, 
western and Bundelkhand zone of Uttar Pradesh as seen 
from Fig. has a low percentage of total area affected 
by floods. According to their position from far-east 
they are Varanasi, A12ahabad, Pratapgarh, Sultanpur, 
Rae Barelli, Lucknow, Fatehpur, with a branch southwerc 
to Banda and Hamirpur and then extending in the centre 
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TABLE - LXVI 
Total area affected from 1975 to 1989 in the districts of 
Uttar Pradesh 
(in percentage) 
District 
Uttar Kashi 
Tehri Garhwal 
Chamoli 
Almora 
Pauri 
Pithoragarh 
Nainital 
Dehra Dun 
Jhansi 
Jalaun 
Bijnor 
Mirzapur 
Ghaziabad 
Meerut 
Hamirpur 
Banda 
Agra 
Saharanpur 
Muzaffar Nagar 
Etah 
Kanpur 
Etawah 
Sultanpur 
Lucknow 
Bulandshahr 
Pilibhit 
Rae Barelli 
Varanasi 
Total 
area 
a ffected 
(%) ::-
0 .00 
0.01 
0.03. 
0.08 
0 .14 
0.16 
0.49 
0.85 
1.65 
2 .09 
2.29 
3.08 
4.47 
5.59 
6.29 
6.33 
6.46 
6.98 
8.08 
8.11 
8 .48 
8 .71 
8.76 
8.96 
9 .16 
9.17 
9.21 
9 .31 
District 
Fatehpur 
Lakhimpur Kheri 
Shahjahanpur 
Moradabad 
Hardoi 
Pratapgarh 
Allahabad 
Rampur 
Mainpuri 
Jaunpur 
Aligarh 
Decria 
Bareilly 
Ghazipur 
Azamgarh 
Faizabad 
Bara Banki 
Sitapur 
Budaun 
Gorakhpur 
Mathura 
Unnao 
Gonda 
Ballia 
Bast i 
Farrukhabad 
Bahraich 
Lalitpur 
Total 
area 
affected 
(%) 
9.23 
9.73 
9.79 
10.24 
10-37 
10.70 
10.99 
11.20 
11.55 
12-00 
12.61 
12.83 
14.08 
15.79 
16.17 
16.56 
17.73 
18.26 
18.65 
18.81 
18.93 
19.51 
20.71 
20.92 
22 .22 
25.88 
29.72 
203 
in Kanpur, Hardoi. Further up it moves to Shahjanpur/ 
Lakhimpur Kheri , Pilibhit and on southward it includes 
Etawah / Mainpuri, Etah and Agra. All these make a major 
block of low percentage area under floods. A separate 
group of districts lies in the northwest of the state 
and comprises of Bulandshahr, Moradabad/ Rampur, 
Muzaffarnagar, and Saharanpur. 
The very low group of floods affects on total 
area apart from the usual north hilly block and Bijnor 
is also seen in Meerut and Ghaziabad from western part 
of the state and the three districts of Jalaun, Jhansi 
and Lalitpur in Bundelkhand. Mirzapur in the southeastern 
part of the state also recorded very low percentage of 
flood affects on the total area. The percentage of total 
area affected during 1975-1989 in the districts 
of Uttar Pradesh is listed in Table LXVI. 
Cropped Area Affected 
A perusal of Fig. 20 reveals that a very large 
part of cropped area was influenced by floods in 
Bahraich, Gonda and Basti districts of northeastern 
part of the state. The very high intensity area is 
favoured by high intensity area of crop damage in 
Lakhimpur Kheri and Sitapur districts in the central 
zone and Farrukhabad district in the western zone. 
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The medium flood damage to cropped area during 
197'5-i989 was seen in the fourteen districts. Eight of 
•'these districts make a solid block in eastern most 
portion of the state and include Gorakhpur, Ballia, 
Azamgarh, Ghazipur, Varanasi , Pratapgarh, Faizabad from 
eastern zone and Bara Banki from central zone. Rivers 
Ghaghara/ Ganga, Rapti and Sarju are involved in 
affecting crops of this region. Hardoi and Unnao of 
medium degree impact lie in the central zone. Mainpuri 
and Mathura together with Budaun and Bareilly are the 
other isolated areas where cropped area affected by 
floods was of medium intensity. 
A large number of districts, twenty in all 
remained less affected by floods and recorded low impact 
on thpir cropped area. Although this area lies along 
the rivers Yamuna, Ganga, Ramganga and Gomati, it has 
recorded low loss of cropped area. 
The very low flood affects on cropped area 
reveal a compact block of eleven districts in northern 
hill areas and adjoining areas of the state. Agra 
district and all the districts of Bundelkhand except 
Jalaun had also recorded a very low impact of floods 
on their cropped area. The percentage of cropped ares 
affected during 1975-1989 in the districts of Utt?ir 
Pradesh is tabulated in Table LXVII. 
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TABLE - LXVn 
Cropped area affected from 1975 to 1989 in the districts 
of uttar Pradesh 
(in percentage) 
District 
Tehri Garhwal 
Pauri 
Pithoragarh 
Chamoli 
Uttar Kashi 
Almora 
Jalaun 
Nainital 
Dehra Dun 
Jhansi 
Saharanpur 
Agra 
Meerut 
Banda 
Bijnor 
Mirzapur 
Fatehpur 
Hamirpur 
Muzaffarnagar 
Ghaziabad 
Moradabad 
Bulandshahr 
Jaunpur 
Sultanpur 
Kanpur 
Aligarh 
Rampur 
Shahjahanpur 
Cropped 
area 
affected 
{%) 
0.05 
0.05 
0.13 
0.28 
0.33 
0.99 
1 .12 
1 .36 
1 .63 
2.93 
3.78 
4.36 
4.47 
4.70 
4.77 
5.79 
5.90 
5.93 
6.68 
6.68 
6.88 
7.25 
7 .44 
7 .71 
7 .83 
8 .02 
8 .20 
8 .46 
District 
Rae Barelli 
Pilibhit 
Allahabad 
Lucknow 
Etah 
Etawah 
Deoria 
Mathura 
Varanasi 
Bareilly 
Azamgarh 
Ghazipur 
Mainpuri 
Faizabad 
Bailia 
Pratapgarh 
Bara Banki 
Unnao 
Gorakhpur 
Budaun 
Hardoi 
Lakhimpur Kheri 
Farrukhabad 
Sitapur 
Gonda 
Bast i 
Bahraich 
Lalitpur 
Cropped 
area 
affected 
(%) 
8.78 
8.85 
9.42 
9.50 
9.62 
9.85 
10.30 
10.88 
10.97 
11.04 
11.39 
11.74 
11.85 
12.50 
12.73 
13.28 
13.83 
14.04 
14.22 
14.30 
15.00 
16.00 
18.93 
19.49 
21.09 
22.18 
26.08 
CHAPTER V I I 
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CHAPTER VII 
FLOOD PROTECTION AND PLANNING 
The flood protection and planning involve 
administrative techniques/ engineering techniques/ land 
management application/ and flood warning or 
forecasting. As each situation is different from the 
other/ it needs different approach. In this chapter an 
attempt is made to study the various protection and 
planning works undertaken by governmental agencies as 
well as private ones. 
Protection 
Flood protection can be done in a number of ways 
such as by construction or modification of embankments, 
drainage, improvement, extension of waterways, anti-
erosional work/ agricultural practices, afforestation, 
regulating precipitation to certain limit/ flood plain 
zoning/ raising the plinthS/ use of metalled roads, 
cemented construction of buildings^ evacuation/ public 
health/ flood insurance/ relief and also to bear the 
loss. 
The term 'protection from floods' or 'flood 
control' means partial control only and that too Dy 
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measures which are economically feasible. The objective 
is tc, control a flood and aim to minimise the damage 
it may cause by regulating the flow or by preventing 
the water to reach to damageable property. The physical 
control of flood waters may be achieved by construction 
of embankments; flood walls/ dams, reservoirs; detension 
basins, drainage improvement, river diversion, anti-
erosional works and so on. The oldest and the most 
common and quite economical means of flood protection 
is the system of embankment; leaving the river more 
or less in its existing course and without attempting 
to modify the flood magnitude. 
The construction of embankment is done on river 
banks and the direction is parallel to the flow of the 
rivers i.e. they serve as artificial high banks for 
the rivers during floods. As these embankments occupy 
large area due to their shape, sometimes concrete wall 
is made to save land and this wall is known as dowel 
wall. But the purpose is same, to prevent the river 
water from spilling over the countryside. In India 
great emphasis is laid on construction of embankments. The 
study region also has the same pattern. About 65 per 
cent of the total funds allocated for flood control have 
1. Rashtriya Barh Ayog, Report, 1980, March Vol. I 
p. 83. 
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been used for construction of embankments. The length 
of the embankment depends on the severity of flood in 
a rtljion. The embankment are mostly constructed by 
flood control board and rarely by big land owners. 
However, the construction of embankment in flood hazard 
zone has some merits, as it protects lives and property 
from getting damaged by flood waters. It has however 
been found that due to construction of embankments, 
agricultural fields are debarred from getting fine 
fertile silt which is brought by flood waters. This 
reduces the fertility of soil. The construction of 
embankment also causes inundation and intensifies flood 
situation in other areas as this flood control method 
is used as immediate control of flood situation at 
danger points. On the whole construction of 
embankments have played a significant role in protecting 
the flood prone areas in the study region. 
Drainage improvement is yet another important 
flood control measure practised in Uttar Pradesh and 
other parts of India. This method results largely in 
increasing the carrying capacity of the channel and this 
reduces the magnitude of floods. In the study area a 
good amount of the total funds allocated to flood control 
are being invested in drainage improvement schemes. But 
considering the number and length of rivers, their 
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tributaries and the magnitude of flood problem/ the work 
done in drainage improvement to control floods is 
inadequate. This method being helpful, should be given 
more funds and technical knowledge. 
Extension of waterways and anti-erosional work is 
also an important protection methods. The meandering and 
braided nature of rivers in the study area/ more so in 
eastern Uttar Pradesh has caused serious problems of 
erosions problems of erosion. The funds allocated in this 
work are quite inadequate for large area with alarming 
situation. The anti-erosional work is being done in about 
one quarter of the sites affected from this problem. 
But the work of anti-erosion is not satisfactory due to 
less investment in this field. Untill soil displacement 
by water erosion on the upper reaches is checked, no 
basic remedy for floods every year can be found. The 
sediment it brings along chokes reservoirs affecting the 
level of river beds by raising them and hence overflowing 
embankments and dykes. Thus massive extension of waterways 
and anti-erosion work is needed. So that the water which 
is hazard at one place can be used through waterways to 
places where it is needed i.e. where there is inadequate 
water. 
Proper agricultural practices and afforestation 
is yet an important way of controlling floods which aims 
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at cutting down and delaying the run-off before it will 
mix with river channel. If water could be held on the land 
and not permitted to run-off to the river, floods could 
be controlled essentially at their source. These methods 
have the tendency to reduce flood damage as protective 
effect of vegetation on the soil surface tends to 
increase the rate of infiltration of water into the soil 
and reduces erosion. So agriculture is concerned with, 
the aspect of flood control for cultivated areas in the 
form of soil protection, type of cropping, rotation of 
crops, contour ploughing, terrace farming, strip cultiva-
tion and so on. The methods for pasture lands are a step 
towards improvement of pastures and prevention of over-
grazing. While farm terracing provide a means of reducing 
length of slope. The reduction in slope length tends to 
prevent surface run-off with high velocity and hence 
erosion is decreased. Similarly contour cultivation also 
has a tendency to reduce the total run-off. Strip cropping 
takes advantage of contour cultivation by using alternate 
strips of high infiltration. Crop rotation also helps as 
the use of mulches , manure and other soil amendments have 
a more specific effect on infiltration capacity than any 
other practice. This is because of the improved structure 
of soil. It is however noticed that owing to unscientifjc 
landuse practices serious problems have been created. To 
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control the situation awareness should be created among 
the tarmers regarding scientific landuse practices so that 
the damage caused by floods to crops is minimised. 
To some extent man's behaviour may be controlled 
so that it reduces the effects of flooding. The removal 
of forests and the consequent reduction in rate of 
evapotranspirat ion significantly increases intensity of 
flood. Afforestation is one way of reducing surface run 
off and controlling soil erosion. The rain falling on a 
forest gets caught up on the surface of leaves, twigs, 
stems and branches and trickles down to the ground. The 
force of rain drops is thus retarded at several staqes^  
by various tiers of the green canopy. The leaf litter and 
humus which spread on the floor of a properly maintained 
forest absorbs in a sponge fashion some of the 
precipitation. The roots of trees, shrubs, and grasses 
which penetrate the ground greatly assist in the 
percolation of water into the soil. Increase in tne 
velocity of run off water enormously enhances its power 
to carry soil, pebbles and boulders. But the outflow f.rorr. 
a forested region is far less rapid, less voluminous and 
2 
less turbid than that from a bare area. During last few 
decades there has been occurrence of more serious and 
2. Rao, V.S. Role of forests in flood control, Journal 
of soil and water conservation in India, Vol.3)^ No. 4, 
July 1955, p. 163. 
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devastating floods than in the past and the reason seems to be 
excessive destruction of forest cover leading to 
increased rate of surface runoff. The area under forest 
are less than the national standards, so to increase the 
forest area in the state through social forestry was 
introduced. The schemes of social forestry looks after 
the plantation of trees and protection of trees. This 
department has contributed in significant afforestation 
in the study area. 
Precipitation modification is an attempt to 
redistribute it both in respect of time and space, so 
that the risk of high flood is reduced in the area. A 
numbe;' of research programmes for determining the 
possibility to alter the weather in a reliable and 
consistent manner are underway in various parts of the 
world. The reduction of a storm may reduce the damage to 
property in certain areas, but increases it in certain 
other areas. It may also deprive certain areas of the 
rainfall upon which they depend for agriculture, industry, 
domestic water supply etc. It has to be considered whether 
economically more efficient means of providing the same 
benefits can be found. Over and above that it also needs 
to be examined whether the ecological impact of weather 
modification would be significant and the likely effect • 
that may arise among different regions, states r 
countries as a result of its adoption. In fact weather 
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modification may need even international regulation as 
its effects would extend far beyond the area where the 
3 
modification takes place. 
Flood plain zoning in various flood prone sites 
of different river basins is important to identify areas 
exposed to flooding and determination of inundated land. 
Flood-prone areas undergo changes continuously with every 
flood and to understand this remote sensing techniques and 
aerial photographs are best ways to study. In eastern 
Uttar Pradesh such studies are being carried out in Rapti 
and Gandak basins for the purpose of flood plain zoning 
and land use. Zoning may be used to prevent the unlimited 
expansion of flood plain use after protection has been 
provided. In this way zoning becomes an integral part 
of the flood protection programme. It is found that there 
is variation in characteristic of flood even within the 
same flood plain of a river. Some parts of the study 
region are more hazardous in terms of erosion and 
inundation and some are only affected during peak floods. 
The flood plains have been classified on the basis of 
flood frequency into three zones : High hazard zone, 
medium hazard zone and low hazard zone-
3. Rashtriya Barh Ayog , Report, Vol. I, New Delhi, March 
T?80, p. ^ 0. 
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In the state the Central Water Commission and 
Revenue Departments are the government agencies for 
recording the flood freauency. The zone of high frequency 
accounts for about fourty to fourty five per cent of the 
total area. This area gets badly affected by floods nearly 
every year. This zone is mostly situated in eastern parts 
of Uttar Pradesh along the river course. The districts 
of Gorakhpur, Azamgarh/ Deoria, Gonda, Basti etc. come 
under this zone. This also get badly affected by erosion 
and inundation. Both the lives and property including 
crops are highly damaged by floods in this zone. 
Medium hazard zone accounts for about thirty six 
per cent of total area of the study region. The frequency 
of floods is about six to nine per decade. It has an 
intermediate flooding location i.e. next to high hazard 
zone. The district of Lucknow, Sitapur, Kanpur, Fatehpur 
etc. come under this zone. This zone receives damages of 
medium intensity mainly. 
The low hazard zone consists of hilly districts 
and districts of Bundelkhand region. The zone is affected 
by floods of high intensity or flash floods. Erosion due 
to fast run off is on an increase in this zone. The 
frequency and intensity by which a flood visits thi5 /one 
is of low profile. 
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Raising the plinths of villages or houses 
connecting the places with metalled roads and use of 
cement for constructional works provide some protection 
against low and medium floods but it does not protect 
against high floods much. The duration of flood should 
be short and velocity low for protecting the area by-
such methods. The districts of eastern Uttar Pradesh are 
adopting such methods, but the soils of plinth raised 
villages are not protected against erosion and are eroded 
away in the rainy season. Moreover the soil required to 
raise the plinth is taken from nearby areas wherein the 
stagnating pools of water make ideal breading grounds 
for various bacteria leading to outbreak of disease. Such 
depressions also create problems for transport and commu-
nications. The only point that is good about raised plinth 
is that even the mud houses are kept safe during floods. 
But for raising the plinths of villages huge investment 
of money and labour is needed, which the government should 
look after. Towns also need due protection from severe 
floods as it creates water logging and sewage problem. 
The government is also concerned with town protection but 
the losses continue to be heavy during peak floods. It 
is usually seen that dirty water which is flood watet 
plus sewage water is pumped out from cities and towns, 
which collects nearby. Tnis method has not proved to oe 
sufficient as it has not protect agricultural fields. The 
use of this method is decreasing due to lower return.-
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in the study area. 
Flood proofing would be most appropriate when 
moderate flooding with low' stage/ low velocity and short 
duration is experienced and where the traditional type 
of flood protection is not feasible/ and where 
individuals desire to solve their flood problems without 
collective action or where collective action is net 
4 
possible. This includes control of seepage/ use of 
valves, permanent closure of openings like windows, 
protective covering to machines with plastic sheets etc. 
These measures will reduce the damage to property in 
flood prone zones. Although they are emergency methods 
but are prepared before hand so that they can function 
during floods . 
Strategy for mitigating the losses by means of 
preparatory, survival and recovery involves emergency 
measures and redistribution of loss and consists of 
actions like evacuation, flood fighting/ and health. 
Evacuation is easy as the masses shift from the area 
where floods are forecasted or when water level starts 
to rise above normal. Governmental agencies help tc 
evacuate people from danger areas. Flood fighting measures 
include flood control works, repair of flood control •.vorks 
4. Sheafer, J.R., Flood Proofing : An Element in a flood 
damage reduction programme Res. Pap. No. 65 ~i Ch i cage 
, 1960. 
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and building of emergency works. All these include 
building of dykes, bunds, closing of small breaches etc. 
and these measures are done in advance before a flood 
visit. Then the public health measures are taken as 
floods leave behind various infections and diseases. This 
is looked after by Public health department and measures 
like control of environmental health hazards/ emergency 
restoration of water-supply, waste disposal etc. are taken 
besides medicine and general check up. The redistribution 
of losses is a method to provide tax remission and 
flood insurance. The disaster relief announces financial 
and other aid. It is done by government of the state and 
centre. This is to give courage to the occupants besides 
helping them. Tax remission of individuals is done to 
reduce financial burden. Flood insurance enables an 
individual to spread the sudden loss by floods over a 
larger period of time and then claims are made for insured 
loss. This helps to keep pace with the flood damage. The 
last is to simply suffer and bear the losses when they 
occur. This involves no action but to adjust with flood 
hazard. But is not being practiced commonly today. Sc 
as it is being replaced by other methods, planning and 
forecasting is required as these early measures of flood 
control discussed become inadequate due to increase in 
population and pressure on land. 
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Planning and Forecasting 
It become necessary for the government to take 
initiative in this matter and conceive and execute schemes 
where large areas of land and population were involved. 
For thiS/ some planning becomes necessary. Planning for 
flood control was visualised in the National Policy, 
announced in the Parliament in 1954. A programme of flood 
control was launched at the National level in the same 
year and it was decided to undertake a countrywide 
programme of flood conrol. A central flood control board 
was constituted under the chairmanship of the then Union 
Minister of irrigation and power with representatives of 
the concerned flood prone states. State flood control 
boards assisted by Technical advisory committee were set 
up in the flood affected states for assessing the flood 
problem, laying down policies, approving long range plans 
and specific schemes and fixing priorities. The 
government of India, in the ministry of agriculture and 
irrigation, constituted the Rashtriya Baeh Ayog i.e. 
National Commission on floods by their resolution dated 
the 2nd July 1976. 
In Uttar Pradesh an additional Chief Engineer 
(Planning) is in charge of overall planning of irrigation 
and of flood control works. He is assisted by one 
Superintending Engineer at headquarters for plannjnc and 
examination and two in the field for investigation and 
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construction of floods schemes and execution of flood 
schemes falling in their jurisdictions. Sizeable progress 
has been made in the flood protection measures since 1954, 
when the National Flood Control Programme was launched 
in the country. Government set up a flood forecasting 
organisation in 1954 to advance warning about impendina 
floods so as to alert agencies concerned with rescue and 
relief. Central flood forecasting organisation has 
developed a network of about 149 forecasting stations 
catering to requirements of most of the flood-prone inter-
state rivers. In 1989 alone about 5,500 forecasts were 
issued during the flood season and 95 per cent of these 
were within the reasonable degree of accuracy. Working 
Group on flood management for eight plan has recommended 
a higher outlay of Rupees 5,060 crores to afford 
reasonable flood protection to an additional area of 30.9 
lakh hectare during Eight Plan Period. Four working groups 
are to formulate programmes for Eight Plan in irrigation 
and flood management sector, they are : major and medium 
irrigation projects, minor irrigation projects and 
command area development programme. Table ixvm shows various 
outlay on flood protection during all the five year plans. 
5. India, 1990, A reference annual, Government of India 
PT 437. 
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TABLE - LXVni 
Plan outlay for flood protection in Ottar Pradesh 
Plans Period Outlay on flood 
protection Rs Crores 
First Plan 1951-56 13.3 
Second Plan 1956-61 49.2 
Third Plan 1961-66 86,0 
Annual Plan 1966-69 43.6 
Fourth Plan 1969-74 171.8 
Fifth Plan 1974-80 604.9 
Sixth Plan 1980-85 778.6 
Seventh Plan 1985-90 947.4 
Eight Plan 1990-96 5,060 
Governments has also constituted an Environmental 
monitoring committee to oversee the implementation of 
environmental safeguards at the stage of clearance of 
irrigation, multi-purpose and flood control projects. 
It will prepare and submit an annual report on the status 
of environmental management of different projects in 
various river basins and will monitor the ecology ot 
project areas, irrigation command areas and catchment areas. 
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Flood forecasting services have been set up in 
India to issue advance warnings about impending floods, 
so as to alert the agencies concerned with rescue and 
relief operations, to organise themselves and to put into 
action the flood fighting and maintenance organisation 
to gear up their activities for emergency. The central 
flood forecasting organisation with headquarters at Patna 
and Hyderabad have developed a network of flood 
forecasting stations under 22 divisions catering to the 
requirement of most of the flood-prone rivers in the 
country. The warning issued by the control rooms under 
these divisions have been extremely useful for flood 
fighting and relief operations. As damage to moveable 
property/ loss of human and cattle lives can be reduced 
considerably if timely forecasting for flood occurrence 
is done. Flood forecasting is given significance to areas 
which are unprotected and also in already protected areas. 
So flood forecasting is given attention as an important 
component of flood protection measures. The system of 
flood forecasting in India comprises of four phases : 
observation and collection of operation data/ transmission 
of data to forecasting centres/ formulation of forecast 
and issue of forecast. 
The observation of operational data is under taken 
by the central water commission and the Indian 
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meteorological department. The central water commission 
plans river gauge or discharge network, collects the data 
from centre and state governments. The Indian meteorolo-
gical department provides information regarding general 
meteorological situation which gives rise to floods. The 
data from rain-gauge network is collected and the 
required rainfall data is conveyed through quick 
transmission system. The hydrometeorological data is 
transmitted to flood forecasting centre by the Indian 
meteorological departments which are at Bombay, Calcutta, 
Nagpur and New Delhi. The Indian meteorological department 
has also started flood meteorological offices at 
Hyderabad, Surat, Delhi, Lucknow, Guahati and Patna for 
collection and transmission of hydro-meteorological data. 
Now Radio Reporting Rain Gauge has been made available 
to obtain data from remote rain gauge stations in real 
time mode. This will help in automating data from upper 
catchments of flood prone rivers. Wireless sets and telex 
connections are now being used by flood forecasting 
organisations. The rainfall and river stages data are 
used for flood forecasting analysis. 
The study region being the part of great Ganga 
basin has its flood forecasting system controlled by the 
main flood-forecasting division of the Ganga basin. The 
main office of the flood forecasting division is located 
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at Lucknow. It collects data, requisite information such 
as river discharge, rainfall data, and water level data 
from various stations. Initially all the district 
headquarters collect all the information and then 
communicate it to the control room through telecommunica-
tion system. After the analysis of these data, 
formulation, processing and analysis of data on the 
basis of previous experiences, the control room makes the 
forecast about the possibilities of flood. Further, the 
essential forecasts are transmitted to the flood plain 
occupants through proper channel i.e. district 
headquarters to town, tehsil, block and village. Although 
the flood forecast is directly transmitted to the 
occupants through radio. Television and press, but is 
done mostly in case of flash flood or peak floods which 
is not sufficient. The forecast should be well before time 
of any flood, except that it cannot be in the case of 
flash floods, so that the occupants adjust accordingly 
in enough time space between forecast and occurrence of 
flood hazard. 
CHAPTER V I I I 
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CONCLUSION AND SUGGESTION 
Structurally Uttar Pradesh is part of Indo-Ganga 
Plain formed by the continuous and conformable series 
of fluviatile and sub-aerial deposits. The depth of 
alluvium varies from place to place. The Khadar/ the 
bhangar and the gravels are the variants of the alluvium 
corresponding to their location. The general relief of 
Uttar Pradesh indicates about one sixth area above 3,000 
metres, while one fourth is plain with 60 metres to 150 
metres of elevation above the sea level. Uplands with 
an elpvation of nearly 300 metres make the southern part 
of the state. The land slopes in a general direction 
of west-northwest to east-southeast. The upland however 
has a slope from southwest to northeast. 
The entire drainage system of Uttar Pradesh is 
divided into four basins, viz. Ganga basin, Yamuna basin, 
Ramganga basin, Ghaghara basin and Gomati basin. The main 
rivers alongwith their tributaries drain the area and 
are perennial rivers. While passing through the plains 
they flow in meanders and at times form ox-bow lakes. 
The climate of the state on the whole is tropical 
monsoon type. The cold weather season starting from 
tlovember to February records temperatures as low as 4 "C 
and even lower than that in some parts of the state. 
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During hot weather season/ i.e. from March to mid-June/ 
the temperatures shoot up to 40°C or more in some places. 
The season of general rains starts from mid-June to mid-
September when heavy rains are experienced. The rainfall 
decreases from east to west and north to south. August 
is the most rainy month. But by mid-September the rains 
gradually start to retreat and the month of October is 
practiilly without any rain. 
The alluvial soils of Uttar Pradesh are almost 
homogeneous in nature, but varying proportion of mixture 
of silt, clay, sand and gravels are observed in different 
parts of the state. Owing to these variations the soils 
of Uttar Pradesh are grouped under seven types : Hill 
soil, Bhabar soil, Tarai soil, Alluvial soil, Vindhyan 
soil, Bundelkhand soil and Aravalli soil. 
The state is divided into four physical regions: 
The Montane tract i.e. the hill areas in the north along 
the Himalaya, Submontane tract comprising of Bhabar and 
Tarai, the Ganga plain with fertile alluvial soil and 
the trans-Yamuna tract which is hill plateau region lying 
to the south of the Ganga plain. 
As a result of intense monsoonal activities the 
state of Uttar Pradeshh is subjected to floods every 
year. The occurrence of floods is a common feature and 
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is going on since ancient times as is evident from old 
Sanskrit 1iteritures, the Puranas and Mahabharat . However 
a systematic record of flood occurrences in the state 
is available only after 1872. In the 20th century the 
records show that the years 1910, 1924, 1926, 1938, 1948, 
1955, 1971, 1973, 1978, 1980, 1981, 1982, 1983, 1985, 
1986 and 1988 were notable for severe floods, of which 
the year 1983 was most badly hit by floods. It is also 
observed that from 1954 onwards the frequency and 
magnitude of floods is on an increase. 
Floods result from natural as well as human 
factors of which the latter is responsible for 
intensifying their severity. The sharp contrast in the 
relief through which the rivers flow, and massive 
deforestation in upper reaches of the rivers are the main 
causes of flooding. The speed of flow of rivers is very 
high in mountainous areas and with increased erosive 
activity they bring down much detritus along with them.. 
As s^rn as these rivers enter plains the flow becomes 
quite sluggish forcing them to deposite their load of 
silt and thereby raising the river beds- Because of 
obstruction in flow, the rivers are also sometimes 
subjected to change their course and meandering over the 
plains. Heavy and concentrated rains during monsoons make 
the situation worse. The outlets of smaller rivers care 
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the major rivers which are already flowing to their full 
capacity. When the water from tributaries are poured into 
them at the confluence^ the main rivers overflow their 
banks and submerge vast areas. Besides these; man has 
accelerated the extent of flooding by encroaching upon 
the flood plains, deforestation and by wrong cultivating 
practices. So the frequency, magnitude and intensity of 
flood occurrence have increased and alongwith it has 
increased the flood damages. 
The eastern half of the state is more vulnerable 
wherein some area gets affected by floods every year. 
The year 1955 to 1965 showed a declining trend but the 
situation was reversed from 1966 to 1971 when floods 
again were very frequent and severe. Later on the years 
1976 and 1978 also witnessed serious floods. The floods 
occur with high magnitude even to date. The time of 
occurrence of flood is directly related to the outbreak 
of the southwest monsoon in the study region by mid-June 
but iVuctuates by fifteen to thirty days. The amount of 
precipitation is not uniform as intense rainfall periods 
sometimes are early or too late or may happen in the 
middle of the season. So an early flood is experienced 
by first week of July and late floods have been recorded 
as late as second or third week of September. The normal 
flood period is from second week of August to first week 
of September. Sometimes the same river floods more than 
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once during the same monsoon season. The flood duration 
too ranges from few hours to several weeks in the state. 
Flash floods are experienced due to landslides or dam 
failures. Whereas there are two to three very high 
floods/ four to five medium and two to three low 
magnitude floods per decade. 
The entire study area can be divided into three 
flood prone areas on the basis of area affected. The high 
flood area about 60 per cent or more is prone to floods/ 
while medium flood area and low flood area cover 30 to 
60 per cent and less than 30 per cent respectively. The 
high flood area accounts for forty eight per cent of the 
total flood prone area and covers mostly the eastern part 
of the state. Medium flood area accounts for about twenty 
nine per cent of the total flood prone area of Uttar 
Pradesh, while low flood area influences approximately 
twenty three per cent of the flood prone area. 
The perception of flood hazard and its management 
by the population is an important aspect of study as it 
shows peoples awareness of the problem and highlights 
adjustments and abatement measures adopted by the 
occupants of the area. The nature of the individual 
decision maker and of the flood hazard itself influence 
perception in a combined way, which can be sharp, mild 
or absent. A good response from the occupants helps in 
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reducing flood extent and damages to some extent by 
modifying floods. The occupants of severe flood affected 
areas have more perception about floods as hazard, 
whereas perception decreases as the intensity of flood 
decreases in an area. The occupants of high flood 
intensity area bear in mind flood hazard before starting 
any new project while the occupants of less intensity 
flood areas are quite ignorant about it. This reflects 
a change in behaviour according to the intensity of flood 
zones. Then the occupation of an individual also plays 
its role in determining the attachment or affinity 
towards flood plains. Here the class belonging to non-
cultivators show less affinity while the cultivators have 
strong affinity for flood plains. They are of the view 
that floods are advantageous in case of agriculture as 
fertility of soil is restored alongwith increase in 
underground water/ while they are disadvantageous to 
houses, education, trade, etc. Their perception about 
health and diseases is however scant. 
Uttar Pradesh is flood prone to a maximum extent 
and floods have become a part of life for the people. 
They try to adjust with it because of the fact that 
floods cannot be stopped but can be partially controlled. 
Water plays havoc in the form of floods and becomes a 
source of sorrow for the people damaging their crops, 
houses, catties and property. Still people have tried 
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alvays to cope with it by adjusting according to the 
hazard caused. The occupants on their own little ways 
have made the adjustment in fields like agriculture 
wherein they have tried to invest less in the rainy 
season and to produce more during the rabi season and 
to grow crops which can resist flood waters to some 
extent. Whereas they sell off or shift the cattle to 
safer areas and store some fodder for them for any 
emergency. They have taken up fishing in high flood prone 
areas. At least one member of every family has taken a 
non-cultivating job so as to support the family during 
the period of floods. People have begun to plant as much 
trees as possible to check the magnitude of floods- They 
have also paid attention to cement the houses, roads, 
raise the plinths and to look after the health problems. 
Education suffers as there is no alternative to the 
occupants. 
Uttar Pradesh on an average accounts for twenty 
three per cent of the total damage caused by floods in 
India. The damages by floods in Uttar Pradesh vary 
according to the intensity of floods. The study reveals 
that on the whole it is the eastern part of the state 
which suffers maximum and repeated damages out of floods. 
This i'- also the area which experiences high floods. 
The district level analysis of flood damages in 
Uttar Pradesh to over all area, cropped area, houses,. 
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population/ human and cattle lives reveals interesting 
result?. The districts of eastern Uttar Pradesh which 
remain in the worst grip of floods are Bahraich/ Gonda, 
Basti/ Varanasi together with the districts of Sitapur 
and Bara Banki of the central zone. The other districts 
of central and western zone show significant flood 
influence with moderate damage. The hill and Bundelkhand 
districts are least affected by floods as they are rarely 
visited by floods. The districts of Hamirpur and Banda 
are the only exception in Bundelkhand and are affected 
by floods. 
The yearwise study of various components like cropped 
area/ houses/ human and cattle lives lost show that from 
1975 to 1989, the floods of 1976/ 1978 and 1983 had very 
severe flood damages and the years 1980/ 1982, 1983, 
1985/ 1986 and 1988 also had severe damages. Of these 
the flood of 1983 was most disasterous when fifty six 
districts of Uttar Pradesh were affected and the total 
loss was estimated to be 754.03 crore rupee. 
A regional study of flood damages on an average 
of fifteen years data has also been conducted to assess 
the damages to villages/ houses/ population/ total area 
and cropped area affected. The villages of most of the 
districts of Uttar Pradesh experienced low and medium 
damages. High damage to villages was concentrated in few 
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districts of eastern and central zone. Deoria district of 
the eastern zone was unique wherein very large number 
of villages were damaged by floods. 
A study of house damage reveals that very few 
houses were affected in the hill zone and Bundelkhand 
zone. The highest number of houses were damaged in Sitapur 
district of central zone followed by Unnao district again 
of central zone and Bahraich district of eastern zone. 
Very high nnumber of populatioin was affected 
by floods in Basti, Bahraich districts of eastern zone 
and Sitapur district of central zone. The impact of 
floods on population was very low in hill zone and parts 
of Bundelkhand. The remaining area of Uttar Pradesh shows 
medium disturbance to population. 
As far as the total area affected by floods is 
concerned the highest affect was seen in the districts 
of Bahraich of eastern zone and Farrukhabad of western 
zone. But maximum number of eighteen districts have the 
least percentage of total area affected. In terms of 
cropped area however it is again the districts of eastern 
zone viz. Bahraich, Gonda and Basti which registered very 
large damage by floods. Most of the other districts of 
the state show medium and low impact of floods on the 
cropped area. 
?3^ i 
The flood protection aims to control floods to 
some limits and to minimise the dar ages caused by it. 
This is best done by the construe ..ion of embankments/ 
flood walls/ dams, detention basins, drainage 
improvement, river diversion, anti-erosional work, 
raising of plinth, etc. Of all t.ie protective measures 
are considered, the construction of embankment is the 
most commonly adopted method. It helps in protecting the 
damage to lives and property, acricultural fields remain 
safe from flood waters. Drainage improvement helps in 
increasing the carrying capacity of the channel and m 
reducing the magnitude of flood. But the work done so 
far in this regard is inadequate and needs more 
attention. Similar is the case with waterways extension 
and anti-erosional work. The funds allocated for them 
do not suffice for the entire state. Anti-erosional work 
should be accelerated on upper reaches as there lies the 
source of the problem. Proper agricultural practices 
and afforestation are important ways of controiling 
floods as they act as protective cover of vegetation -JV. 
soil surface, thereby increasing infiltration of waiter 
into soil and reducing erosion as run-off is slowed down. 
Flood plain zoning is needed to demarcate the areas 
according to frequency of floods. This helps in treating 
the different frequency zones according to the need. Toe 
study region is divided into three such zones like niqr. 
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hazard zone, medium and low hazard zone and this is 
looked after by Central Water Commission and Revenue 
'Departments for recording flood frequency. The high 
hazard zone is mostly in the eastern part of Uttar 
Pradesh. The medium hazard zone comprises approximately 
the central part of the state and western part of the 
state under study while the low hazard zone includes the 
hilly areas as well as the upland area of southern Uttar 
Pradesh. Raising of plinths and evacuation are also very 
common methods adopted to protect lives and property that 
can be moved. Great help is extended through flood 
insurance and tax remissions which also work as 
protective measures. The occupants feel comfortable to 
start their living again after the flood has upset the 
life. 
The Government is taking initiative for planning 
and forecasting the floods. A National Policy was 
announced in 1954 for flood control in India. State Flood 
Control Boards assisted by Technical Advisory Committee 
were set up to assess the flood problem, to lay down the 
policies, to approve long range plans and specific 
schemes and to fix priorities of work. The Chief Engineer 
(Planning) is incharge of overall planning of flood 
control and irrigation and is assisted by Superintending 
Engineer at the headquarters for planning and examination 
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and two Assistant Engineer.':; in the field for investi-
gation/ construction and execution of flood schemes-
Flood forecasting organisation has developed its network 
to give advance warning about impending floods so that people 
may evacuate or rescue and relief be given. Government 
has also constituted an Environmental monitoring 
committee to prepare and submit an annual report on the 
implementation of multi-purpose and flood control 
projects and to monitor the ecology of project areaS/ 
irrigation command areas and catchment areas. All these 
governmental agencies help to reduce damage to life and 
property but its impact is not sufficient as it is often 
done quite late and not well before time. 
The study on the whole highlights that the state 
of Uttar Pradesh is greatly affected by floods. The 
intensity of floods varies from place to place but the 
recurrence of floods is a common feature. Many 
ameliorative measures have been adopted to protect life 
and property of the state but the implementation of 
schemes is not satisfactory and requires to be reviewed 
throughout the study region to be commensurate with the 
local conditions. It can be accomplished by promulagating 
long term measures together with short term emergency 
measures. Apart from existing methods of flood control 
the following measures may further be adopted to limit 
theexcent of floods and to minimize the damages : 
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(i) A massive plantation of trees especially in che 
mountainous areas should be undertaken on 
priority basis. Plants and trees hold together 
the soil and reduce surface runoff of water. The 
leaves which fall on the ground also act as 
protective cover. Besides reducing the rate of 
runoff/ they also reduce soil erosion and more 
water is absorbed through the surface. Trees that 
need much water or those trees which require more 
water intake should be planted in these areas 
so that, they absorb maximum water and thus 
reduce the quantity of runoff. 
(ii) Construction of canals to divert surplus water 
is also very helpful. Artificial canals may be 
constructed from areas where surplus water 
accumulates to the areas where there is shortage 
of water. In this way both the areas are rescued 
from their problems in most convinent way as what 
is hazard for one, is a boon for the other. 
(iii) A check on flood plain encroachment should be 
enforced, so as to stop the overuse and misuse 
of the flood plains. Usually it is observed that 
either people cultivate crops in summers i i K.e 
water melon etc. or use these areas for a 
temporary living and then leave it barren tot 
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nature to act ruthlessly on it. Due to 
exploitation of flood plains mostly in summer 
season/ it is easy for monsoon waters to erode 
the already loose soil and the river can cut its 
bank easily and overspill the water into nearby 
areas. 
(iv) Construction of cemented embankments and various 
buildings is preferred so that the flood waters 
do not damage them. Because when flood waters 
increase they wash away the mud and damage the 
uncemented buildings. Similarly an uncemented 
embankment also runs a high risk of leakage or 
total failure, which is very hazardous. So as 
far as possible the various types of 
constructions in flood prone areas should be 
cemented . 
(v) Scientific agricultural practices help reduce 
flood damages to some extent. Crop combinations 
to suit flood conditions should be used so that 
the crops can resist the flood water and farmers 
can get some returns. Besides it is better to 
. grow such crops which require large quantities 
of water. Agricultural practices which leave th-? 
land fallow should be discouraged so that the 
top soil is not washed away by overflowing waters. 
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If soil fertility has been destroyed it should 
be resupplimented by the use of organic manure 
which also increases water retention capacity 
of the soil. All these practices keep the soil 
and crop from being damaged fully by the floods. 
(vi) Sediments deposited in the river beds by human 
activities or by nature in the form of detritus 
raise the bed and thereby reduce the carrying 
capacity of the river. This helps river to 
overflow more frequently and in less time even 
with a little extra addition of water. Regular 
changing of river beds is therefore necessary, 
so that a river can carry a sizeable amount of 
water during monsoons. This will reduce 
frequency and magnitude of floods. 
(vii) Number of stations to read danger levels should 
be increased so that full monitoring of rivec 
can be done along its course. These stations 
should also keep a record of nature by which the 
river crosses its danger level at various 
places. This will help in planning and 
controlling floods accordingly. 
(viii) Flood forecasting stations should also be 
increased so that a proper coverage of entire 
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area is done and a forecast should be done much 
before actual occurrence, so that evacuation can 
be carried out in time. This will save human and 
cattle lives and also the damage to moveable 
property . 
(ix) Relief work should be intensified once an area 
is visited by floods. Food supply, drinking water 
and health should be given due attention and if 
neccessary arrangements to airlift the masses 
should be made. 
All this needs an indepth planning, proper and 
effective implementation of various schemes, and an 
increase in the amount of funds which are allocated for 
these purposes. This way floods and flood damages can 
be reduced, if not stopped. 
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